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Mareh, 1935

LEADING PARTIOULARS

Rams
Duty
Type
Main dimensione
Datum line horizontal unlsss o
Span

Langth, overall
ligight, overall, asirsarew vertiosl
Helght, overall, esirscrew horizantal

Height, overall, airscrew vertiocal,
tail down

Hedght, owersll, eirsorew horizontal,
teil down

Ground angls, tail down

Musslege
Length, overall
Height, maximam

Width, maximum

Cuter plenes

herofoll secticn = mt root

Asrofoll sention = at tip
Chord mt root

Chord at tip, ilgnoring weohout
Inoldence (werofoll to fuselese

detin Iines)

B.T.P. fL2
Fa/l

AIR PUBLICATION 15644
Yolume T

Hurrioune I
Dey end night Lfighting
Single-soater, single-

engined, low wing
land monopl&ne

prwise siated

40 .
2L T3, B inm,
12 T3, 2:4n,

11 £t 10 4in,
15 %y &an,

811, 10 4m,

113°

£8 ft. ‘B4 in,
&L, ‘T in,
&L, 3 in.

Claxk ¥, H,19%
modified

Clerk Y,H.12.2%
& ft. Of in,
2 ft. 113 ia.

20 m Taps



Quter plenes [contd, )

Diksdral (outer plans datum 1ines)
Swaepbeck on front spar

Swespback on leading edge

Centre section

Span {joint pin centres]
Chord

Incidence (merofoll to fuselage
datum lineg)

Dinedral
Swenpbatk

Teil zlenc
apan
Chord (maximum) including eslevator

Ingifenoe [merofoil to fuselage
detum lines)

Dihedral

Sweepback

Arenn
¥aln plane, with ailerona end flepa
Allerons, total

Flupu, totel

Teill plune, wiih eleveior «nd trimming

flaps
Aevator and trimming 1leapo
Tall trimming flape (twe )
Pin
fiudder, with bslance fiap

Balance flap

a9 zor X agy

8 ft, 14 in,
& Tt. ¢} in.

2% o¢ Xm0

il
Kil

L1 -Ft. 0 In,

4 ft. Bk in,

1% a0t *as
nil
Hil

257 .6 eg.It,
20.4 wg L%,

20,11 =g, T,

S 26 Bg.Tt.
13,45 oy, 7t.
0.38 8g.f% each
Ha.83 8g.THe
13. 06 34.Tt,

u,:!r') 'J.f‘..
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Contral surfaces, settings and range of movement

Tail plans Pixed
Fin - leading sdge offast to port 19 301
Alleren droop Ril
dileren movemest (from main plane detum line) 22° up
217 down
Elgvator 27° up
EE? down
Tail trimming flape 239 up
23° down
Teil trimming flaps, fixed 189 up
Fodder 28° port

28% ptarboard
Rudder balance flap =

Inner hole (port and starboard) 2g¢

Middle hole [port and starbosrd) 23° 30!

futer hole (port snd starbosrd) 189 2o
Flap, ocentre seotion 80° 0 down
Flapn, cuter planes a0 o' dowm
Tolerances on all ranges of movement 12° 30

Aighting gesar

Ondersarrisage
Typa Two @eparste COmpresnion
lego and pneumsatio wheel
unite retracting inwarde
and backwards,
Track 7 It 10 in,

Compresalon legs

Type Yiockers olec-pnueumatio

Alr pressure Ses Seot.3, para.23
Thoels -

Type Dunlop A.H.E081

Tiraa 8 in. for 10 in, wheels

mao Alr pressure 42 1b, per sg.in.



Alighting gear [contd, )

Undercnrriage (contd, | -

Erokes - .
Typa Dunlop pneumatio

Teil wheal unit -
Type Qompression leg (fixed )
with Tully ceatoring
prneumatic wheel.

Compression leg -

Typa Dowty compresaion coil
apring.

Wheel =
Type Tunlop 4.H.0.5000/IX

Tyre "Eota® W.J.11, 4 ino,
for 3f in. wheels,

air pressurs 42 lb, per sq.in.

Ergine .

Hamne Kerlin IX

Type Supercherged, geared,
glycol-gooled, &0Y<V
sngine,

Fuel Specifiostion 0,T.D.230,

0il Specificosntion D.T.D.109.

Zoolent Ethylene=glyool (trested)
Speoification 0,T,D, 344,

Alrsorew
Type E=bleded wood trapior
Irg. No. Z.3853
Liumeter 11 ft. 3 1n,
Pitoh 20 ft. 5 in, (fixed) .
Direstion of rotation Bight hend, i.e, olookwioe

when viewed from cockpit.
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Tenk cupecitiea

Fuel tunks =

kaln tenka {twe ) actunl 34+ gullons ook,
Effective 33 gallono ouchy
Hegerve tenk (one) Effective 25 gullons.
Totel affective Tusl capecity %4 gallone,
Normel guantity of fuel carried 74 gonllons,
DE1 tark Actusl 104 gallona,

Effestive Vg gullons,

optimum ¢limbing speede (A.5.1. resding)

Por meroplenss fitted with £-bladed wood mirscrews to
Irg., Wo, IZ,2895 end with kidney tyre exhaust manifolds, the
optimum full throttle indipsted climbing spesd af sen leve]l =nd
up to 10,000 f+, 48 constent &t I57 m,p.h,., 4.5,1I., resding with
& reduction of 1 m.p.h. Tor vsoh sdaltiunai 1,000 £, of altitude,

Note,- The all-up welght of the seroplene during the tegis

upen which the sbove elimbing epecds are based wos
6,000 1b,

Correctlon of A.5.1. resding for Pooition Error

4t B0 m.p.hs AS.1. Tesding E%E 6.0 m.p.h
nIgn N " n e "

" 1EG " " L] (] 0.8 "

" o140 i " "  subtragt 1.7 -

" 150 1] n Mt | e 2.0 "

w 18-'3 " L] L L 5.0 L]

L= 0T | H L] L] L 7':' L]

" 230 " L] L LJ 8,7 L)
w240 n " L] i 9.5 "

W 2el L] L L i g'? L}

Positlon of pressure hesd

The pressure head is sltusted below the port outer plane,
the statls tube being perallel to the outer plane chord line,
The tip of the #tatio tube ie 9.00 in. from the underalds of
the planes &and 35.1 in. from the leading edgse, the latter
dimenaion belng messured parullel to the chord lines; oo both
dimensichs there ia & telershce of 2 ¢ in,

®.T. B, fIE8
F8/3



Merch, 1939 AIR FUBLTICATION 1b64A
Yolume T

INTRODUCTICH

Hote. This Introduction und Bections 1 knd 2 ape wlpe lssued
sepurately g "Pilots Notes'.

1. The Burricene I 18 8 single-sceter low-wing cantilever
lund monopluns with petpsotable underonrrizge und encloasd
cockplt, designed as 4 day und night £ignter; it 18 powersd
with & Merlin II engine which drives a B.H. two-bladsd fixed-
piteh trector airscrew. The Following sre the muin dinenalons:
span, 40 ft.; overall length, &1 £i. b in.; overall height with
sivsorew horlzontal and taill down, § £ft. 10 in.

2, The gockpit is heated indirectly from the padinter
sirault and 18 totslly enclooed under a trunsparent hood which
slides towards the resr for sntry and exit purposes; the sest
is edjustable vertically at tny tims. An emergency e&xlt panel
18 provided In the sterboard slde of the decklfg snd o break-out
panal 1a incorportted in the sliding heod &t 1ts port front
hottom ocorner to provids & clear view rhon landing sheuld the
windscrsan be coverad with ice. Plying controls ere of the
conventicnel etiex type with B ruddsr ber which is adjustanle
horizontally Tor lsag reach; the cogkpit L= fitted with & normal
set of inmtruments as well ué those necessary Tor instrument
flying. A combined oil end ccoolant radister is hung bansath the
fuaslege behind the undereerrloge well; 1t 18 contained im &
low=velocity cowling with & flap shutter hand-sperated from the
coskpit, Above tha Jongeronn, & reserva fuel tank is corpried
between the Cireproof Dulkhead @nd the instrument panel.

d. The main plsne is bullt in three sectlons, port and
starboard cuter planes End centrs section, the fuselage being
recasged to take the centre pection wo that its underside is
flush with the bottom of the fuselage; the centre secticn is
falred into the fuselsnge. The centre section is of Lhe came
copstructlon on all esroplensg but the outer plenes may be
either of the fabric=covered or of the skin-siressed type: cach
type are lnterchangeable centilevered unita.

4. The mein fuel ténks sre housed within the centre
section Letwesn the spers, one tenk being fitted on ench aide
of tha fuselsge; the ofll tank forms the port Yenfiing edge of
the centre pectlon. The mens-belenced allerone Have o
dirferentinl action end hydraulically-operated split flups sre
fitted to the tralling edges of the cuter planeés and centre
anctlon; the flaps extend betwesn the inner #nds of the ailerons
exeapt in the ®By of the padistor feiring. Bight Browning guns,
togathar with the necesssry ammunition, sre houssd four apide
&% the inner ends of the cuter planes; the gune fire through the
l=4ding edge ond ure poeumatically controlled frem & single
button of the control column spade grip. Landing laemps dre aleo
mounted in the lesding edges of the cuter planes, one on sach
olde just outboard of the guns, thelr positlons being controllnble
rrom the ecoekpit.

BT, P, /186
F5/1



& A noo-sdiustable caniilewor tall plune g carrlod over
the resr and of the fTuselsge; fore-und-sli trimelng Ls obiuined
oy smull Tlepu operuted fpom the 2o0Qdplt ihrough an iprsvergible
geur pounted within esch hori-talenced e#levator. The ruddap
has & small hern bulunca, which house:z the mese-palance welght,
Bnd AT lpg Siveed with an sdjusteols bulancy Clep oporbted E
sButomaticully Crom the rudder ninge; the £in ie alightly orfast
16 gountersol eagine end airscrew torgie, The tull unit
surfaces are feired into the Fusslege snd into one snother,
ext=rnal bracing not oelng employed.

6. The updercerrisge sonsleis of two olec-pmeumdtic
<pmpregaion lege which retract inwarde anphd bDeckwardy fnte w
wall batween Llhe cenire geetlon spurs, the 1!5{'} Daing
hﬁﬂnlulleu.}.ly—-agewted end fitiad with mechaniesl looking wnd
elegirical indigating devices; an audlibles wurning nlgnul
operates when the undercurrlsge Le retracted if the throtils
lover is lees than ons=third open. Eech compression leg carniag
& stub axle with a mediun-pressure pneunbtic wheel fitted with
8 pneumutically-operated brake contpolled by & lever on the
gontrol colum; differenticl sction s provided for the brakee
end ‘operates luls:'.imjun:um with the rudder bar. When on the
round, the tal s suppeorted by & non-rétraclable spring- . :
%und.sd sompression leg which luarf'u_'lly-c&ah:lrlng mid BeltEM!
the lag carrles & wheel fiited with u self-esrthing tyre.

7. A renstely-controlled transmitter-recsiver ls situsted
behind the pilot's seat and behind this instrument, two purachute
flares ure carried in thelr laonching tubes. Oxygen sguipment
1s alsc Llnstalled and o camera gun (pneunsticslly-opereted from
the pin-firing button on the contrel eolumn) may be mounted on
or in, the lesadi edge of the stértosrd 'suter plawe. The
électrica]l inateilation provides for nevigation, 1dentificution,
lunding snd cockplt lamps, for which power ip darived Prom an
engine-driven gensarator.
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L Cd
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kort side of cockpit

Starboerd slde of cockpit
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SHOTION 1

SOFTHOLS AMD HQUIFMENT
IN COSEKEIT

Deneral

1. The lay=out of the flying and other controls mnd
equipment ie 11lustreted and ennotated in fige. 1 to 4. Eueh
1telm le given ep Individusl number and whers {tems are refarred
to in the text the ltem nurber is guoted In brecketa, eo,g.
"ixture control lever [1)", 1In the majority of instances the
controls etc. are of conventiconal type and these notes are
intended only to explain the funotion end wee of thoee controls
and items of equipment the opsraticn of which may not immedietely
be apperent.

Fuel, ofl snd coolant

2. The Tuel, oil and coolant to be used with the Nerlin il
ENEine are:=

Muel v o i ¥= o Speoificetion D, 7.D0.230
oil v e ae W H Gpecification D.7.D.109
Conlant, . v i o Ethylene-glycol (traated)

Specification D,7.D,344

serojplane controls

3, Comtrol eolumn.,- The spade grip snd upper portion of
the sontrel column |24, hinges sideways teo give sileron sonirol;
alavutor confrol is obtained In the normel menner, The apede
grip incorporetes n gun pmeumatic firing button (37 ) acoesaible
to the left thumb end a bowiden breke opersting lever (35)
sopessiblea to the right hend, Por parkiog, the bhrakes sre
epplied by gripping the lever wlth the right Nsnd and cperating
& retaining cetoh near the lever pivot with the left hend.

4, Budder bar.= The rudder bar (31) 12 of the normual
pivoted type, end is adjusteble for leg reach by means of o
starwheel I?b} which may he operated in flight, Long heel rostn
are provided,

5. Elevator trimming tebs control.- The trimming tabs
ere controlled by a Eunﬂiﬂcel [65] on the left of the seut. an
indicator on the left of the handwheel shows the neorgoary
direction of rotation, f,e, rotate forwerd to corrset tall

heavineas and vioe versa,

€. lUnderesrrisge and flap {hydraulie| controls,-= Thesze
ponaint of u selealor Tever }; ®h englne pump control lever
{73) and & hand pump lever (77). The selector lever ig situasted
to the right front of the sest end worke in n gete, I% hag o
central neutrel position snd four working positionn, i.e, ph
end "fown" for both undersarriage unite and flape, the Tlsp
ponitions bolng outboard. The wng re pump lever le situated
suthosard ef the melector, The hend pusp levur 1o on the right
of ihe seat; ii le oranked mnd fitted with & rudbbsr grip.
TP, fl2g
5/



7. ‘The method of operetion ie to move the salector to
the porition required and then esither depress the engine pump
lever until the selected operation is completed, or work the
hand pump laver until the sume result is obteined. To obwiate
inadvertent selectlon on the ground of undercarrisge "p". &
safety catch s provided, The cateh la a swinging plate which,
when in use, covers the slot of the pate and prevents entry of
Yhe lever.

Inderearricge indigator,- The up and down positions

8,
of the undercarrisge units are indicated separately by rad and
green lamps respectively. The lumpe are duplicsied and oonteined
in sn inpdiostor (13) on the port side of the (netrument panel,
Two switches (12) on the left of the indiostor control the lamps,
that on the left being the main awiich and that on the right
the chenge—gpver aswiteh for the dupliocate oet of lamps. The
duplioste lampa are for use should it be suspected that any of
the lamps normally used have feiled.

9. lndsrosrrigpge warning buseer.- Should the undercurriage
unite not Be Lboked 'gEEwuik al any time when the throttla lever
ig leas then one-third open, the pilot will immedintely be warned
by the sounding of a buszer (&) situsted elose to his head on the
part side of the cockpit. This device may ba tested on the
ground by raising by hand ome of the undercarrisge side atay
Iaten locks whilet the throttle is less than one-third open.

10, EMERGENCY CONTHOL - Undercarriuge released,- . scparate
foot=operated button releass Ifl] puInth red, situated outboard
of essh hesl Test, is provided to unlook ssch of the andergarriagoe
unita in the event of the fullure or siretehing of the snap lock

opersting osble coupled to the hydrsulic selsotor lover.

11, FlgE %ngéisiar.- A mechanieal indicater (75) situated
to the right- gide o the geat, dirsotly below ths hydraulioc
selector, uhowe the seiving of the fleps, The indicstor pointer

woves slong e graduated scmle marked "Up™ and "Down® at ite
extremities.

Engine controle

18, E!EE“T* pontrol lever,- The sutomatic mixturs coentrol
lever (1) has two positionm ¥ i,e, "Rich" and "yesk™: thers
are no intermediate positions, The adjuntment of the mixtire
atrength %0 meet the varying conditions of altitude im effescted
by the sutomatic unit on the engine. The mixturs gentrol levsy
is returnéd to the "Hich™ positicn by the cloving movemsnt of the
throttle control lever.

3. Engine controls friction sdjustment.- In ordsr to
prayent movement due o vibration the mixture and throttle levers
are sepsrately woverped by friction sdiusters (39 and 40) an the
lobgard side of the lever spindles, The knurled wheel controls

Lhe oixture lever and the larger serrated whneel the thrattle.

14, HRedistor £l Atrel.=- The flap centrolling the pir-
flow throuzh the coolent and oll radlators 18 governed hy a long
hend lever (87; on the left side of the seat. The Jewver is
relessed for movement by presuure on & thumb butten in the end,
4 meohunlonl Indlostor (B4, showing the radlator flap setidng ie
glitueted on & Etrugrurs tube just Torward of the elavator
trimming tab handwhesl,
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168. REECERCY CORTRHOL - Cit-out for automatis bosat, -
Thie is situated on the pnr% Bide of the inAtrument panel, It
ceonelets of u red-painted knob (5] and 1a pulled oot to operate
aad looked by m clookwise turn, It is intended for wse should
the sutommtie boost control fail in flight or should it be
negessary in an smpergency to override the sutomatic control Ior
inoresse of boost.

Sesting und exite

16, Seat centrol,- The peat ie adjusted for helght by
movement of & long lever (74) om the right of the sent, The
looking device is released by depreseing & thumb presabutton
in the end of the lever,

17. ﬁsgigx nilt relense oontirel.- 4 bowden control
lever aimilar T for logking 1t gookpit hood 18 provided
on the etarteard longeron to relesse and relook the safety belt

shoulder strapn. To relock the otraps the pilot should leaan
fully back bafore operating the lever,

18, Equ!lt hood logking noug§n§.+ The oookplt hood
glides fora an and oan be looked in alther the closed or
apen position by msans of a bowden comtrol levar (BH] on Lhe

port longeron juat aft of the engine controls, The hood 1a
unlosked when the adntrol lever is in the down position.

19, HEMERGERCY CONTEUL - Egét Eanul.- A large detachable
penel on the sierbo 8lds, dowellad &t the bottom to ths
decking whelf end held fore end eft at the top by spring-loaded
plungers, is controlled by s mingle lever oo the inside of the
panel, The panel is insatentily freed by moving the lever
bagkwards snd upwards to the "Open" position, BUT THE LEVEH
CANNDT HE OFERATED UNLESS THE COCEFIT HCGOD IS MOVED TO ITS
FULLT-0FER DQSITICHN,

Operational equipment

20, Pusl sontents guugl.a 4 single guuge (42) on the
grarboard sldes of the Ina nt panel ipdicates seleotively
the contents of eaon of the thros tanke - two main end ooe
regerva. A selootor erm and pushbutton switoh unit (23] fe
looatad above the gauge. The zauge ls opsrated by moving the
peleotor erm to tha reguired positicn apd then pushing the swliob
Batton. The geugs soale has upper and lower graduations, the
formsr indlceating for thes reserve tank and the latter for sither
of the main tanks.

21, It should be noted that when tha séroplans is oo the
ground the geuge roadings are not oerrect. A cohverslon table
showing the actusl contents of the regerve and main tedks in
relstion to telledown resdinge is fixad to the exlt panel on the
starbosrd aide of the oookpit.

28, rgen equipment,.~ A 8ingle oxygen oylindar ie
stowed hqhing the ceat, A standard regulstor unit (10) is fitted
on the port side of the instrument penel und = bayonst union
gocket (59) for the low-preesure supply 1o the mesk is kooated

on the decking shelf slocgeide the port longeron.,

R.T.P. [126
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B3, R{% remote nogtgg%a.- A standard apatrollar (60)
iep fitted on port B of tha cookpit hooding above the
engine controls. The upper lever of the controller, which
operates the change-over witoh of tha tranamitter-receliver,
is pushed forward for "Recelve" and pulled bask for "Send";
the wireless unit 1s switohed off by moving the lavar to %
vertioal ar "0ff" positionm. Ths lower lever, vhich oparatea
%hs tuning oireuit of the receiver is pre-set befors taking off
but oan subsequently be used for any fine tuning edjustments
that may be neosssary. The gerrated central knob om the
oontroller ia & Tsmote volume-controlj it is turned olockwise
%o inoreass ths volums and vieos wveraa. A awitoh unit olipped
to & dlagonal struoturs member, just forward of ths trimmer
pontrol handwheel, is provided Yor the purpcse of commecting &
time switoh to the wirslese unit. The sombinesd miorophone and
telaphons mooket (68) is Tiwxed to the front sdge of ths seat.

Bi, Paranggtn flarsa relagos gghtrole,- A toggls release
[76) for = [ port mnd starboard parashute flarsa is
looated outbosrd and balow the flep setting indicator. The

toggls pulls work through an indisator plata and ars pullsd
upwards to relsass the flares.

25, Lsn§i2¥ lemp control.= A two-way switoh (3) on ‘the
deoking she B extrama port ocorner of fthe instrument
panel snables sither the port or the starboard landing lemp to
be uged ap required; both lamps are off when the switeh knob is
upright, A bowden dipping coantrol (61) ia situated lmmediately
aft of the engine conirol levers; the lsmpa ars dipped by
pushing the lever forward snd the lever can bs held in any
position by tightening the knurled wheel provided., When the
knurlesd wheel is unecrewad the lever is pulled aft into the "ip"
poaition by a return spring in each of the lemp units.

Flying ocontrol looking gear and ploketing rings

B8, g%x;gg nunt;*l ;gg;iﬁg gear,=- This gear 18 ocontained
in m canves bag stowed in & locker bahind the pilot's head, The
locking gesr comprisss s hinged brackat for attachment to the
control column, = pair of tubes which lock the rudder bar to iths
nolumn bracket and a telescopic interference tubs connestad to
the column brecket and passed through the 8lot in the bask of the
geat, The bracket is fastened round the top of the lower portion
of the oclumn by & toggle sorew and is positioned with its
projeoting lugs embracing the alleron aotuating tie-rods and in
pontaot with the tie-rod forke-end nuta; thus, movement of the
hinged top portien of the column, and henoe the aileromns, is
prevanted,

27. The rudder bar locking tubea are pinnsd to ths colum
braoket and provided with quick-attachment snds for connection
to spigot bolts elipped to the rudder bar. Ths tslascopio
interfersaoe tube prevenis occupstlon of the seat whilst ths
controle are logked.

26, FPlokating rgigg.- A palr of picketing rings,
aontained in & pogkst of the locking gear bag, are provided for
sttachment to sorewed sookets on the under-surfase of the wing
spara just inboard of the wing tip.
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Misoelleneous equipment

29, Eirl‘b—ﬂlﬂ uﬁﬂt.- This is attsched by means of
elastic oo to the of a detachable fairing panel con
the port side aft of the cookpit. In cmse of emergency this
panel must be kicked in, bresking ihe sirlogers and tearing
ths fabric. The position of the outfit is oleariy indicated
on the fuselags coverTing.

50, gpsa.= A4 metal sase for mape, booke, ste, e
fixed 1o the fromt of ths exit pansl on the starboard sids of
the cookplt. A ocanves atowage case Ior the oourse and helght
indieator im fixed to the Taoe of the map cose,

.5 B ine atart handleéa.- Two starting handles are
stowed in tﬁt unHurnm%ws wEalE racsas beneath the cantire
asction, one on eaoh side wall. To remove & handle, unscrew
the wing nut on the securing bracket and swing the bolt
downwarda; then 1ift the elip, disengage the starting handle
and withdrew it forwards,

R.T.P. /126
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index 1o ltes=s on Plg. 1

1 HMHixiure control lever.
2 “hrottle control lever.
2 Lending lang switeh and inmtructicn plate,
4 Elegiric sturter push button
B Asutomatio booet PLIROKLTY ocut-out conitrol;
EULL to operunts,
6 Undercarrivge warplag bucser,
7 Dimmer switoh for (8).
B Qookplt riocodlemp,
g Dimmar ewiteh Tor (30,
10 Oxygen regulstor,
11 Undercerriage buseer werning plute,
1§ Underomrrisge indiculer lempes swltohes,
13 Undercarriage indicator lamps,
14 Hesad protector ped mounting.
& Compasa correction curd holder
18 A.85.1.
1?7 heflectuor slght dassle woreen,
18 Artificlal horison,
19 Hete of olimb indiestor.
E0 Engine speed indipator.
21 Booat presoure gauge.
28 Dll prasasurs Zauge.
23 PFuel prebours ghuge.
24 Radistor texpersture euuge,
ER (i1 tomperature gadgs.
26 Turn indicator.
27 Diregtion indisater.
Ef Compaas,
23 Altimmter.
30 Cookpit Flosdlamp.
31 Hudder pedal,
32 Clock.
33 Havigation lamps awitohes.
g4 Control column.
35 GHrake contral lewer,
56 Mein magnetoe owltohewm,
37 Gun firing button.
S8 Fuael aontrol ook,
38 Mixture Jever Pridttlion sdjuntsy
40 Throttle: lever Friction adjuster
TP, i2a
F8/6
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Index to itene on Tig.=2

ertificiul herison,

Rate of climb indlicalor.
Engine speed indicator.
Hoost prensure Esuge,

(il pressure gauge.

Pual pressure gauge.
Budistor temperutures gauges,
0il temperature geuge.

Turn indicator.

Direction indlomzor.
Heflootor slght lamp switch,
Pupl contents gauge - TERNETVE and muin,

AP 504N, Vel

Segtion

Fuel contents gousge selegter switch and pushbutiaon,

Iimmer switeh for reflsctor sight laomgp,
Cockplt Tloodlamp.

Hismar awitsh Tor (45).

Identiflention Iamps switchbox.
Starting megneto awitah.

Primer pump.

B, ARS8
F&/T
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X tp itema on fig, 2

Mixtures control lever,

Throttls control laver.
Undersarriage warning buszer.
Mixture lsver friction adjuster,
Throttle lever friotion adjuster,
Bafety belt,

Terminel blook for R/? wiring.
Cockpit floodlemp,

Yoltoeter.

Ammetar,

Eleotriosl fuse panel (fuses eto. on reveras sida],

Generator charge-regulating switoh.
Iipmer switoh for (H2).
Hood oatoh lever.
gen supply bayonet aooket.
remcte controller,
Lending lampo control lever,
Engine data plate,
Switoh unit for comtamotor.
Radiator flap indioator.
Elevator trimming tabe control handwheel,
kicrophone sooket.
Rediator flap control lever.

5
1



Starbosrd side of cockpit. A.F.1564A; Vel.I, Bect.l, Pig.d.
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Index to items on fig.4

18 Artificial horizon.

19 BRats of elimb indicator.

2l BHyoet preasurs geuge.

22 D1l pressure geuge.

28 Fusl pressure gauge.

E4 FRafistor tamparature gauge.

25 0fl temparature gauge.

26 Turn indlestor.

27 Direotion indicator.

28 Compass.

21 Rudder pedal

34 Control column,

42 Fuel contents geauge - Teserve and main,

43 Fuel contents gauge celector switch and pushbution.
47 Identificeticn lemps switchbox.

48 Starting megneto switoh,

49 FPrimer pump.

66 Mlorephone spoket.

68 Seat

69 Brakes triple prefeure gauge.

70 Hudder bar adjusting atarvheel.

71 Starboard undsresrriage HMERGENOY releage (foot oparation).
e Hydraulie asleator laver - underoarriags and flaps,
73 Hydreulio sangins pump eontral lawar,

¥4 BSeat ralsing lever.

75 Plaps izndicator.

78 Parschute flaures release controls.

77 Hydreulic hand pump lever,

E.T.PB. f126
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SECTION 2

HANDLING WOTES FOR PILOT
Preperation for flight

1. The Burricmns may be flown with or without gEuns,
ammunition or H/T equipment.

Freliminaries
2. 0On entering the cockpit proceed sa follows:-

(1] Switch on the undercarriage indicator lampa (port switoh)
when twe green lighta should ghow,

(11) Asoertain that the safety catch of the hydraulie selector
in covering tha chessie "™Ip" poaition.

(111} Upen radistor flap; during cold weather the flap should

ba kept closed until the coolant tempersture commences
to ri@a.

{iv) Check movemant of flying controls.

(¥) Cheok throttle lever friction sdjustment, The larger mer-
rated hand adjuster should be set to hold the lever
firmly to praovent it working back during "take-off",

Starting the engine

Hi «= For full particulars of the Merlin IT engine see AP, 15908
olume I, End Edition.

5., For sterting purposes the engine oust alweys be suppiied
from the reserve tank as this provides = gravity feed, and the
main or wing tenks, being below the level of the engine, de-
liver fuel only when the engine is running, It is Important to
ngte that the run-up end teke-off must be made on reserve
supply if the main tanks sre less than helf full. Thersefore o
decision must be made, prior to running=up, as to which supply
ie to be used for the take-off. The supply having bsen chosen,
the fuel distributer cook must not sgain be moved until the
take-off has been sopomplished, as such movement may disturb
the flow and cause & atoppage.

IMPORTANT, To obviate any dangsr of air locks in the fuel system,
with consequent engine feilure, the reasrve (gravity) tenk must
not be exheusted completely before switching over to the main
tanke, To prevemt temporary stoppage of the engine, it is pra-
fersble not to empty completely the main tanks before swltohing
over to the resarve tank,

P.5./3



Po atart the engine proocesd as follows:-

{1) Check contents of fusl tenks snd deoides which
supply is to be umed for run-up and teke-off,

(11) Turn the fuel distributer ocock to "Reserve”,

(111 ) Move the throttle lever ferward about ¢ in.
on the guadrant,

(iv) Witk a oold engine give four to five strokes of
the primer pump. It is most important to evold
over-priming when the ine im hot; in this
instence & start should tried without priming
at all, then if the engime feile to start give
ons or two stroksa enly of the primer pump.

{v) Ensure that all persemnsl are oclesar of the alrsorew.
(vi) Switoh on main and starting sagaete switehes.

(vil) Prese starting switoh or commence hand starting.
The eleoirio starier should not be used
eentinuously for periods of more than 30 seoonds.

[riid] If the ine feils to stert immediantely, one or
twe pdditional strokes of the primer pump mhould
be givan; this zumber should not be exseeded,

(ix) An scon as the sngine has started, switoh eff the
starting sagneto. Turm the fusl distributer oeok
%0 the "Eaia Tanke™ pesition amd so test the sngine
Tusl pumps for satisfsstory working. If the run-up
and take-off are %o bo mades on the reserve tank
supply, turn the fusl coeok to "Resarve™ amd leave in
this pomition until the take-oiT has been completed.

(x

Lo

Warm up the engine until the inlet oll tamperature
is at leart 1E5°C, and the ocolant temperature is
not leap than 7 y, befores opesaling up te full
throttle, Care should be taken whilet warming up
to find s throttle position wherv the sngine will
not be ruoning rioh and will be firing as svenly
&) pomaible, For ths Tirst three minuntea ths
engine vbould be warmed up at o feot tick-over amd
then opened up %o abput 1,100 r.p.m. until the
abovs temperatures are obtained,

Checking sngine snd imstalletion

4. The throttle may be cpened fully omly for the
shortest pericds neoeasary fer checks to bo made,

Cheok the fellowlag:=-

During werming-up
(1) Chsok fusl pressuresi=

Main tenks vo  ss I} = 21D faq.in,
Romsrve tank .. .. J.alt.m.u.
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(14 ] Cheok cperation of hydrsulic engine pump.

This oan be dons by opereting the flepe; seleot
"plape down” and depresa the opersting lever,

(111) Chetok the hydraulic hendpump by Teturning the
Tlaps to tha "Up® position by means of the
handpump; afterwards seleot neutral,

Duri Tunn
(fv) Statie r.p.ms 2,100 = 2,200
{v) Statis boost: + & 1b. feq.in. (spprox.)

{vl] D4l pressure: & prespure of Y0 - 94 1b, faq.in.
will be obtained imitially and will fall to the
pormal preasure of 60 1b, fsg.in. s the oil
temparature risée to 1te normal value.

{vii] Check magnstos; normal drop B0 F.p.m.

{viii) Cheok pressure in alr oylinder of braked aystem;
minimum for texying 100 1b, f8q.10.
Freparation before take-off
&, Prior te taxying out for take-off proceed as follows:-

[1) Set the elevator trimming tab for taks-off, 1.a.
with indicater in the centrsl poaition.

{i1) Depress flepe 28% [two divisions on indicator).

{111 Mave the safely catoh of hydraulio selactor gata
to uncover the "o positlon for undercarriage laver.

{iv) See that the pllot's cockpit hood is fully opensd
{4.N. 0.1.250/;'?] and looked in this position.

Paxyiog-out

6. Bafore opening up the englne for taxylng see that ths
brake perking ostch is released., Taxying fs normsl and the
brekes can be ussd with confidence, Iuring prolonged taxying
gheok air preasurs for brakes.

Delay prisr to take-olf
7. If the tare-off hos been delayed for any reason, the

engine should be cleared by opening it up egainst the trakes,
Whilat doing thim the wheels or brakes may slip slightly, but

the tail will not 11ft if the elevstor ocontrol is held beck fully

R.T.B, 126
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Take-offl

8. The flaps should be positionsd down two divisione
[=2a° :uu]ﬂ‘cu:lmmn!.aul;r.;t If there ia ample room for the tuke-off
the flspe msy be left in the "Op" position, in whioh case &
further run of 80 %o 120 yerds on the ground may be sxpected,
The seroplane should be taken off at full throttls wiih the
mixture contrel at "Rich™; the throttle is mot geted, Fer tha
take-off the Tollowing points ahould be noted:-

(1) & £irm on tha oontrol column is regquired T

ralsa teil; the teil should be well lifted.

{11} Attempts mmst Dot be mads to pull the meroplans
off ground untll an 4,5,I, resding of 80 m.p.h.

bas been attalned.

(111) 4= soon ms the seroplane is well oclaar of the
ground, raise the undsroarriags. Select whesls "Up™
and press the operating lever firmly umtil beth red
lighte sppear.

{iv] If the take-of? has besn made with flapa down,
peleot flaps "Up" end agein press ths cpersting
lever until the flep indicator showa fully "Up".

Mhe fleps should not be rafsed until a safs altituds
io resched and not below 50 m.p.h. A.5.1. reading.

{v) If ths teke-off has Deon mads with the fuel aupply
from the reserve tank, the fuel distributor cook
ghould be moved to the "Maln tenksa™ peaition as soom
as & safe helght has been attained.

Frespution efter take-off

9. As & pafeguerd in the event of the engine felling
following the take—off, & Btesp mngle of climb should not be
sttempted. It is preferable to sim st cleering the msrodrome
boundary by a small margin.

Climbing

10, For seroplenes fitted with 2-blaeded wnod airsorews
to Drg, No,.2.2895 and with kidney type exhsust manifolds, the
optimum full throttle indisated climbing apeed &t sem level and
up to 10,000 ft, is constent et 157 m.p.h., 4.5.1. reading with
& redugtion of 1 m.p.h. for esch adfitiomal 1,000 ft. of sltitude,
The radistor flap should be set in the fully open position for
elimbing, except at high altitudes or whan ths coolant
temperature fells below 70°C.

Fote,= The alleup weight of the asroplans during
the tests upon which the above climbing
gpeeds mre besed was 8,000 1b.

Cruisiug

il. For oontinuous oruising the boost preasure must not
exceed + 4% 19./eq.in, st 2,600 r,p.m, The mirturs contrel
pust be in the "Rich® position st &ll boost pressures in sxcess
of + 2% 1b. /eq.in, &ad the T.p.m, must not excesd £,800.
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Economicel crulsing with the mixtuws sontrsl in the "Weak"
poeitlion cen De employsd at any altitude with & boost presssure
of lass than + 21 1b./8g.in. The mixture conirel must be
saturnad %o the "Rich" poaition when the boost exceseds + 8% 1b./
Bg.in. Tt should be noted that undep economical crulaing
conditions the angine dess not respond readily to the throttle
and this may be improved by returning the mixture control
temporarily to the "Rieh" position.

6liding

18. With fleps snd undercarriage down s good average
gliding speed is 80 m.p.h. A.8.1. reading with the sagine
running slightly fastsr then idling speed. For gliding turns
with engine idling, 80 A.8.I. reading provides & safe murgin.

Approagh

13. The normsl mathod ef epprosching te land is by means
of n stralght glide, (at the speeds mentioned above) with tha
ugs of soms engine until ithe seredroms boundary ia passed. Note
the following:-

(1) Prior to the approach, reduce speed to Bbout 150 m.p.h.,
h.5,T, reading, and lock the cockpit hoed in the open
position; aslect wheals "Dewn' and press the operating
lever (or opersts the hand pump); keep the lever
depressed until the green lampa light, indisating that
the wheels are locked dewn and pafs for landing, If
the hand pump 18 used (es= pars.14), pomping must be
contlimued until inersased resistance im felt and the
green lamps light. When the engine pump his besn used,
it may salways be confirmed thet the whesls are dewn
and locked by coperating the hend pump tntil incepéssed
recistunce is felt.

(£1) After lowepring the andercerriage, seslect flapa "Dewn”,
at & gpesd not exeseding 190 A.8.I. reading, and press
the oll walve opareting lever, or aparats the handpump,
until the flap indicator shows flaps Cully down. As
soon us the Claps are depressed thars is &n apprecisbls
noge down ehangs in trim which can be relisvad by
sdjusting the elsvator trismming tabs.

[115) In the event of on unsuccessful landing the seroplune
should be taken-off ggain without relsing the flaps,
It can be ¢limbed with undercarriage and flaps down,

(iv) Before landing check the alr preasurs in thes brake
gyoatem to snslrs svalleblillity of the brekes; the
pressurs Bhould be not lesa than 180 1b. /sq. in. for
erﬂei?ant BrREing.

(¥} If for eny resson & landing 1s being mads with the
fleps up ineresss the approsch spesd by 10 m.p.h.,
A.8.1. reading.

Undercsrringe EMERGENCY operation

1d. If diffieulty is experisnced in seleoting whesls
"Down®, or the wheele fail to drop (indicated sdditionslly by
the fallure of the red 1ights to extinguleh), select wheels "Opt
sgiln and prags the opersting lever fer 15 pesonds or sperats
B.T.P. /186
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the handpump, ofter which select wheels "Down" Ilmmediately.
1f this action falls to lowsr the undarcarriage, reduce apesd
t0 90 m.p.h,, A.5.I, reading and preas with ‘butﬂ Teet on the
underunrr[a.ga emergency relesse knobs mnd at the same tims

select wheela “"Down™.
Landing .

15, ILanding is normsl, The brakes sre powerful snd on
emooth ground may be epplied without fesr of the seroplans
turning on to its nose, even with the C.G. ln the forward
position.

Shutting down

16. 'The engine should be sllowed to idle for a short
pariod before awitohing off, the Iuel being turned off Iiret
ind ths gwitohse out only when irregular firing becomos
notineabla. Switoh off ths undercarriage indicator. Set Tflaps
up and make certalm that the sAfetly oatoh of the hydraulis
aslsotor ia covaring the wheele "Up™ position.

Miving

17, The marisum diving epeed im 380 m.p.h,, 4.5.1.
reading., At less than one=third throttls opening, r.p.m. Bust
not exoesad 3,000;] at wore than pne=third throttle opening the
engine speed may exceed 5,000 r.p.m. for periods of not more
than 20 seconds with a momentary maxioum speed of 3,800 r.p.m. .
The boost pressure is avtomstioally limited to 4+ ﬁ-} l'b..fnq.l.n.
It i@ mot uvousual for the engine to run srraticelly during a
pteep dive, Wnem diving the trimmiog tebs should be set ss for
level flight; they muot not be used to sselst recovery from a
dive. Toe radiastor Tiap chould be pet in the olossd or normel
position and the cookpit hood moy be opsn or olosed,

Foroed landlng due to engine Ieilure

i8. Tnless a field of ample Blee is avellabls tha
unfsroarriugs ahould ba left wup. If there io sufficlent time
+hs ssleator should be et to Iflaps "Down" and the handpump used
+o despreans the flaps fully.

Slda-gllpplng

18, Side-slipping at s stesp angle results in the ncas
dropping, but gentle sida-slips oan be used 1f nensasary.

Flying in poor visibility .

20, When neosssary to fiy at low altitude, 1t 1o advisable
to open the oockplt hood snd lowsr the flaps fully, Im this
gondition n spesd of BO - 90 m.p.h., A.5.1, rud:l.nt may be
mainteined with engine r.p.m, of 1,700 - 1,B00 without wibratlion
and with good control. In addition, soms p:l.lnt-l prefar to lower
the underoarriage, In hot weather it may be peosssary to lowar
fully ths radiator flap owing to the reduntion of sir flow
through the rediater cocasioned by the depressed wing flap.
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Btalling and spinning:

B1, mlm?- With the [flape and wnderosrriage up the
ssreplane 8 a% & spesd of 72 m.p.h., 4.8.1I. resding. Wit
fleps snd undercarrisge down the stelling epeed is 56 m.p.h.,
4, 8,1, resding.

2z, W-- Spinoing of Hurriosmes is prohibised
(doM. O, A, LE « The following exirasct from an Experimental
Beotablishment reporti is included in order that a recovery may be
made from an lusdvertent mpin,

"The seroplene is essy to spim, more notlicembly so
at the sxtended aft centre of gravisy. Ths first thres turns
are irregular, but subssquant turne are emcodh in general, A%
the extended aft centre of gravity turas %o the right tend to be
less emooth, having a slightly rariable rate of rotatiocn. Tha
first turn of the spin is guick with the noss well down, but afwer
w0 more turne the asroplans assumes & mors Doermal attituds,

Masapursmants of halghte and timesd ahow no dafinite
variatiem, with changs in pomition, of the sentre of gravity or
with chamges in the direction of the spim.

Ths following table givea the average time snd height
loas recorded during the spine:e

Height at entry into spin:= 18,000 ft. (I.C.A.F.) Alr Temp,18%,

Height loas for 3 turn apin 1,200 feet,
Time taken for 3 turn spiam 15. ssconds,
Height loss for B turn apin 5,200 feet,
Time taken for 8 turm spin 23 meoconds,

The recovery appears 0 be unrelated to the number of
furns made, i.e, 3 or &, the rotation belng setopped within ona
or two turns subseguent to the correct smeguemce of sontral
movemants for repovery, the subsequent height lose being abous
1,000 fest., 4 further 1,000 feet iz lost in returning to lavel
fim‘c. The arverage total helght loat from imitiation of the
apin to attaimment of level flight ls sbout 3,800 fest for a
thres tuwrn s&pin and about 5,800 feet for wa eight turn epin.

RHesovery in d4ll the above Eping wae made by applying
Tull opposite rudder and then alowly sasing the controal oolumn
forward towards the osntral (meutral ) position. The height low”
in recovery is very ssngitive to movement of the ocontrol oolumn
Forward movement of the control column beyond o position just &
of ocentral, or & ocoarss movement forward of ths control columm,
inorssses the height loat and 1t muat be amphasised, therefors,
that tha control oolumn be samed Torwerd slowly to a pomitlion
Just aft of central after full oppoaite rudder has heen applied.
In genernl it has besn found preferable. to apply full opposite
rudder, and then make & alight pauss before essing the scontrol
column forward.

It appears that the asroplane emerges from a spin im
n etalled stete whioh persists for & oconeidersble portion of the
resultant dive if beckwards pressurs ie exerted on the eontrol
golumn, If however the control column is pushed forwerd in
TROOYATY &0 thet np effort la made to flatten out from the dive
until a reascnable airepeed io resched, the otalled conditiom i

H.T.2, 126
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avoided But the beight lost is prohibitive, It will be seen,
tharafors, that 17 recovery is mede scoording to Flrying Training
Manusl Part I,, the loss of height during the recovery ies normal
considering the wing loading, On the other hani thers im fear
of flioking into & spin in the other direction begsuge the merp-
plane emsrges from the spin in & stelled state, (oBrss backward
movemant of the elevator, therefore, at even & later stage of
the curvad path in the dive recovery may result in further de-
terioration of the lateral control by virtue of the inoreesed
loading or acoelerstion. Quiock application of the rudder in the
dive regovery phase ls reguired to keep the sercplans streignt,
and oorrect the tendency to 'fliek',

The instructions laid down in the Flying PTraining Manua]
Part I., Chapter III, gnragriph 134, are sppliceble to the
Hurricana, but should be smplified in the 1ight of the foregoing
remarks.

Pusl ocapacity and coneumptions

3. Effective fuel ompasiily, -

Two main tanks - 33 gallons each = &6 gallons
One reserve tank = 28 n

Total sffective capacity E! Zallons

Fuel cons tions. - The following teble will be Tound
useful in Elﬁnﬁin;ng enduranoss ;-

Maximum fuel consumptions
(at mltitudes stated)

Condition Gallons Total Endurance
of TuDals per capaplity per

fligznt hour andurance 5 gallong

Climbing 2,600 Bl 1,15 hre. 3.7 ming,
(at 12,000 ft.) |

All-put level | 3,000 88 l,056 *® J.4 "
(at 17,000 ft.)

Max, oruising | 2,600 B4

(antomatis {{at 8,000 ft.)|1.47 » 4,7 L

riah) |

Mox. orufsing | 2,600 | 47 '

{sutomatie i{at 12,000£L, )| 2.0 " Bad "

waek ) |

Unat 1,900 20 &7 = 15 "

soonomioal (at 17,000 f%, )

cruising
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0il capacity

24, The oil tank has a total ospacity of 104 gallona
and an affective capecity of 7# gallons.

Hotes concerning the Merlin II engine

25, The following should be carefully notad.
1= The automatio mixture control lever haam two posltions
o 1,8, "RHioh"™ and "Weak"; there are no intsrmediste positions.
The adjustment of tha mixturs atrongth to mest the varying
conditions of altitude ips effeoted by the automstlio unit on the

onging. The mixturs oontrol laver is returned to the "Rioch®
position by the closing movement of the throttle control lever,
(1) Jdmiting operational conditions,.-

Taks=off Maximum r,p.m, 2,850"

[up %o 1,000 ££. Minfmum r.p.m. at

of for 3 mins,) maximum boost 2,080
{+6% 1b. feg.in. )

Climh Maximum r.p.m, at o
muximum boost 2,600
{+6% 1b. feq.in, )

Maximum cruising Maximum r.p.m. at

(mixture control maximum boost 2,800

rRich") t#ﬁ 1b. f'll- in. )

Economical Maximum r.p.m, at

orulsing maximum boost 2,600

(mlxture control ([+2% 1b. /en.in.)

"Waak")

All-out level Moximum r,p.m. &%

(5 mioe, limit) maximum boost 3,000
(+6% 1b. /eq.12. )

Haximum 4ive Momentary maximim

(Ges pars,l7} r.p.m. at maximim
booat 3,600

(+5% 1b, fegiin, )

*Thene r.p.m. will no% be obtained with & fixed-pitsch airsorew,

(ii) Qi1 pressurss.-

Normal 80 1b. /eq.in,
Emargency 45 1b. feg.in.
minimom

{5 mins. limit)

H.T.P. f1EG
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1§1) 0i1 inlst temparatures, =

iinimum for opening up 15%0
Maximum for continuous cruising 9090
Maximum for ocllimbing 80%0
Emgtgenay marimum 5590

(6 mins, limit)

{iv) Coplant temperature.-

The engline which employs ethylene glycol as the
oooling medium, should mot be opened up to full
power until the radistor tempersture exoeeds 70°0.
The meximum permissible temperature im flight ia
1209 end the recommgnded cruising temparaturs
should oot exceed P5°C,

Correotion of A.S5.I. resding for Fosltion Error
28, Note the following.-

At B0 m.p.h. A,5.1, reading add 6.0 m.p.h.
no100 L] LJ L] . o 3.2 L]
LT ® L . 0.5
" " " " .2 L]
s i:‘g < u " oubtreod i.u =
n 180 " " . " 6,0 "
no 200 i " " " 7.5 L]
L] HQ L] " L] " a'? n
" 240 " n . ' 9.5
™ BEOQ » . b - 8.7 i
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SECTION 3

WATNTENANCE
AND HANDLIKG OPERATICHNS

Notes

1. The information given 1In thls Section does not cover
8ll the cperetions ihat mey be involved during meintenence of
the sercplane; it ie intended only teo implement the Maintensnce
Bchedule, Vol.TI, Pt.2 of thie publicuation.

2. FPor the maintensnce of the following, reference
ghould be made to the relevent Alr Fubllesticns lleted balow:=

Engine A« P.15908.
Alr compresaor A.F.1518.
Instruments A.P,1B7H;
Browning guns #A.P.16410.
Piring econtrel mechapnlem &.FP.16&1E.
Brake system A.F.14643,

3. Of the following paragridrhe dealing with the removal
and aspembling of components, the majority refer to the removel
of eomponents and, providing additionsl or contrary instructionsa
for &ssembling are not given, the procedure for essembling may
be asaumed to be the aeme As that for removal but in the reveras
order.

RIGGER
OERERAL
Ground eguipment

4. The following equipment ig reguired for the efficient
handling and maintenancs of the seroplane (ref. A.P.16644/M.2)i-

Universal ;‘-nuh:!_ng treatle, No.4, Titted with a 6 inh. = 3 in.
Bah crogs begem and suiteblese blocka &t asch end, for front
end of fusslsge.

Universal iﬂcking trestls, typeo B, fitted with sultable
blocks at each end of its betim, for rear and of fuselage.

Handling bar, for rear end of fuselage.

B-ton sorew jacks, type B, for bBotitom of each undercarcisge
lag.

Bide-tracking skates, for undarcarriage wheels.

Univereal jacking treatles; No.b, for main planc.

Lifting brackets, inner, Tor outpr plansa.

Eifting brackets, outsr, for outsr planes.

Eifting handlse, inner, Tfof outar pluansas,

Lifting handles, cuter, for cutér planss,

Extractor, Tor main plans joint plne.

Ineldénce beard, inner, rib B.

Incidence bosrd, outar, rib U,

Dihedral board, Iront apar.

BT Fu /126
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¥ay, for turnbuiton festepers and tunk filler oapu.

Frotecting oleevsa, Tubber, for siruts through mein
fusl tania,

Gtude, for murking main fuel tenk covers.

Oresse gun, Tecalemit,

frease gum, Bnot.

ALr pump, Lor tyras.

sir pusp, for charging presunstic system,

Alr and oil pump, Viekers, for compreseion legs.

Brake gear velve tools, [unlop.

Alr compreasor %oocla, B,T.H.

Jacking end 1ifting pointe

5, At the front end, the fusslage may be lifted on the
Jeaking pads incorporated in the engine mounting whilet the
cenire sestion may be Jecked tenssth the Iront and re&r BpAY
pin jointa, The rear and of the fuselbge may be treatled
benesth the handling bar after it has been fitted through the
tube inocorporeted in the fusslage jointe (lower ) just forward
of the tail wheel; +the ber iz introduced from edther the port
or sturbosrd side through corresponding holes in the feairing.
in emergency Jaecking point is aleo provided at the lower end of
asoh undercerriage compression leg.

€. Should the sercplene, with engine ipetslled, he
reised into the fiying position cn the undercerrisge wheels or
on the emergency Jjucking poihis st the lowsr end of eech
oompression leg, it is essentiel thet the resr end of the
fupslage in anchored to & ground ring or weight of approximately
2 awt, &8s & precoution egelinst the fuselege over-belanoing on to .
ite noge, A rope may convenilently be atteched around the bottom
of the tail wheel leg but, when esrrying cut rigging cperations,
aare muet br teken that the tying down does not put sny eiradn
upon the fuselage.

7. For handling the outer plenes, the lifting brackets
ahould be sorewed into the sookets provided im the undersurfasce
af the plane at the root pnd &nd at the tip, the lifting handles
then being bolted inte their brackets; the handles ere oI suoh
& langth thet they project beyond the leading and tralling edges
of the outer plane.

Rleging

B. enaral.- The main plane, the tail plsne and the Tin
are Tixzed an refore rigging of the seroplane is limited %0 &
ganeral check of the apgulerity of the main plene and the tail
plane relative to the fuselsge, of the verticality of the finm
and the checking of the renges of movemeni of the aontrol
surfecses,. On aimilar port and sterboard disgonel dimensilons,

e tolerance of 2 in, is allowad, the messurements being tuken

from the tips of the planse to suitable points st the nose and

tail of the meroplane. The rangea of sovement of the contral .
gurfaces are glven in the Leading Farticulars; ths tolarances

glven are not hard and fast but when they wsre expsedad, ths

Etructure as & whole should be exemined to determine the cuuse

of the digtorilon, The rigging of the cuter planes may be

gheoked by placing the lpeidence snd dinedral bowrds in the

poEitions ephown in fig.7, having firet plaved the mercplene in

the rifsing position as dsecribed In pers,’,
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9. ggﬁﬁlg‘ anitiun.n The fusslaite should be
supported on ustedia treotles hensath 1he JocZing points
on the engins mounting and rear fuselage (gee para.5) uatil
the undercarriage and tall whaelm ars plear af the ground;
the trestlss should then be adjuuted until the Tuselage ia
level both longitudinally and traneversely. Lengiwudinal
lovel ie oheocked by plaving a stralightadge and lavel aarcon
the levelling oclips on port alde atrute GH and AP (epa Tig.7),
tranaverse level being similarly obteined from the lavelling
clips on side strute GH, port and atarboard.

10, Gcheckl allarg slavator and rudder.- “1th the
asroplane in the riﬂglhﬂ position iggg para.d), sat the rudder
bar at right-angles 1o the Tusslage centre line (aee pars.ls),
the upper end of the control ocolumn in line with the lawer
portlon and the control column a5 a whole 79 30" aft of the
vartiocal. Checlk that the trailing cdgen of the main plans
and allerons are in alignmant, that the rudder fa {n line with
the centre line of the Tuselags (not the fin centre line ) and
that the elevetor 1s in line with the tail plane.

1. %E!Ekigg the rear runelugg,* The resr fuselage may
be chocked Tor over alignment and freedom from twist as
follows, referring to Seot.6, Chsp.l, Fig.2 for the deaigns-
tion of the fuselags jointa:=

(1) Plase the fuselage ln the rigging position an

desoribed in pers.9.
. [i4) lumblineas from the centre of jJoint U and the

o,

uid:u t of cross atrut WH to 'align on a sord
representing the plan centrs line of ths fuselage,
the cord being atratohed tightly botween two walghta
{or over two supports) a few inchea above and
parallel with the ground.

(iii) Drop further plumblinss from the midpolnta of aross
struta PR, 00 and JT and, if the fuselage im true
ebout the plan centrsa line, these plumblines will
align on the grouml cord.

{iv) Cheok the rear fuselage for fresdom from twist by
means of a spirit level laild scrosa the plug endsa
at jolnts R.

{v) Make any necessary odjustments for trulng-up the
rear fuselsse by tensioning the brascing wires in
the top and bottom panele, care being taken to
engure that the tenalon of the wires in adjecent
panels is spproxcimetely squal,

12, Allerons,.- Sevure Lhe tralling sdges of the

ailerone In Lline with the trailing sdgea of the main plane

. (ne Arcep in intended ) snd the spade grip in l1ine with the
esontrol cclumn; for thle latter operalliom; the lugged bracket
of ths flylng controla locking gear may gensrally be employed
but oare ehould be taken ithat the gesr does maintain the
opade grip ilo ites neutral position, Connect the csblee to
th# tie-rods, setting the cablen symmetrioally about the pulieya
in the cuter planes and ths osble drum in the fusslage; tighten
the sable turnbuckles to sull,

P.5./8



16. During flight triasle of & new aeroplane it is
gometimes found that when the hand is removed from the ocontrel
column one alleron tends to rice mnd the other to drop
showing that the allerone are not in exmot balanoe, This
tendenay is corrected by the attechment of s sultsble lengih
of “/16 in, menilla cord to the upper side of ihe trailing
& of the up-going ailerom, Normally, correct trim is
oblained by thls method during the manufeocturer’s flight
trisla for each new aseroplene, =nd unless the ailerona are
gubsequently damaged they should remsin in correct trim whilast
in sarvioe.

14, Dpon fitting a new slleron, 1t will be necgesary
to remove any cord alresdy fitted to the other silercn before
ahecking the trim.by flying the seroplane "hands off™, If the
trial flight reveals the asilerons to be out of balemnoe, the
length of aord to be dpplied to the up-going eileron will have
to ba dstermined by trial, When the correct langth has been
Touad by further trisl Tlighte, the gord ahguld be attoched to
the uprer side oI, and mid-wey along, the trailing edge of the
up=going ollercn; the length of cord attached should not
axcead 24 In, The cord should be ssoured by meana of a
serrated-edge fabhric etrip, 21 in. wide, doped to the under-
surface, around the adge, and on to the upper surface.

15, Elevator,- Fleace the asroplane in the rigging
position (fee para,?) and secure the elavator in ite nautral
ponition, 1.e. in line with the tail plane; adjust the lengths
of the slevator cables by meana of the turnbuckled at their
front ends until the control column 1o aet 79 30" aft of the
vartioal.

16. [uddsr.- Place the rudder Iin line with the fusalage
centre line (not the fin centre line) and secure the rudder bar
at right-sngles to the fuselage centre line; for this latter
purposs, the struts of the flying eontrols looking gear may
conveniently be employed, ehsoking that the struta do retain
the rudder bar in the correct position. Adjust the oables %o
their correct tension by meana of the turnbuckles bansath
fuselage orosa strut JJ (see S=ct.f, Chap.l, Pig.2).

1%?. Tudder balance %1%9.- The balance flap cablsa should
be fitted in almilerly-positioned holes in each mrm on sither
glde of the flap, the ceble length beling adjusted so that the
flap 1s In 1ine with the trailing edge of the rudder when the
rudder is in lins with the fuselage ocentre lina. When the
cablee terminate &t the i{nner holes, the flap remeine aspproximately
parmlis]l with the centre lins of thed seroplans through all
angular movements of the rudder; to reducs the degres of
bulance, mowa the cables outboard.

18, Tail 'Lr&mtgmy_;_.- When the gockpit indicmtor
on the handwhesl bracket s st zero the tralling edges of the
tall trimming fMlape should be in line with the tralling adge
of the elevutor, The chain around the sprooket of the ocookpit
hondwheel chould be symmetrically dispossd sbout the sprocket,
the ends of the chain belng spproximaetely 11 in, from the
contre of the sprocket. The chaine around sesch worm gear within
eaoh helf-elevator, should be dimposed about the aprockets so
that their ends are approximately 94 in. from the oeatre of
their respective corner sprockets, In front of tha elesvator
spar, the lengths of cuble running forwerd from the ends of the
bowden cssingm to the nipplee ccnmectlng with the fuselage control
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cebles should be approximetely 9 in.; also the connsotor in the
balaunoe osble should be positioned not mora thm$ Iin. on either
gide of the centre lins of the seroplane,

19. The control should be operated to move the fleps to
thelr extreme position; up and down, noting that the cable con-
oeotors do not foul the fairleads; should ths connectora Toul
the feirleads the poaltion of the ahain on the handwheel
eprooket should be slightly altered. Tt should also be noted
that, from the Talrlsad slgped to fwelags cro= srot WY, the top cone
trol oanble pasces t0 starbsard sand the bottom aable to port,

FUSELAGE
Alreorew

20, HBeamoval.- Hemove the loocknut, sscuring out snd
washer st the nosa of the spinner; withdraw the splnner. Remows
the fixing atud and bess plate by removing the six nuts, washers
and split-pine ssouring the base plats to the front flange of
the airsorew hub. Unlock the tabwashers and remove the twelvs
nute eeouring the front flangs of the airscrew hub; ramove ths
front flange and alraoreaw,

UNDERGARRIAGE
Compresslion leg

21, Worning.- It 18 extramely important to note that
the alr pressure must be releassd bafore attsmpting any dis-
mantling operatlions; fallures to obaerve these precauticns may
reault in a sericus acoident .

£g, General.- Esch gleo-pneunstle compression leg contsina
3.28 pinta of typo A anti-freezing oil (Stores Hef,344/43 and 46)
with nir st tha following pressures to sult varicus loadinga of
the seroplane; the table is not to be taken as authorising weighi=
in oxcesa of thoan laid down in tho Welght Shest Summary,
Weight of saroplans (1b. ) 5,850 6,000, 8,100 8,200
Pressure (15,per ag,in.) 562 ara 377 3885
wWnsn ohecking the aAlr préssuro undfur the odl level, the asroiiane
ghould be supported with the appropriste leg slear of the ground,

25, The ocompression lege are supplisd am spares with the
gorreotl gquantity of oll, but with alr &%t aimoapharie preaasura;
they ehould be stored in this gondition with the air sylindsr
uppermost. It is edvipable howaver to aheok the oll level (ans
para.26) hefore charging with air to the pressure atated in
pera,28; 1t 49 aleo advieable-to oheck the oil lavel of &
gompression leg which has besn installed on 4 asroplans and
from whieh 91l has seoaped through the air walyve dus to the
Tulve heving been opened to pormit essy alosure of the leg when
teoting underearriage movements and olearances.

24, Onoe the compreasion legs are gharged with oill and
air ss reguired, it is advi=able not to interfers with them
unlesa there iz evidence of air or il leakage. The follawing
notes will assist in the diagnosds of faults:-

P.5./6



[1}) With the oil level correct, the air prees: is_too
low if lesa than 4 in. of the eiiding portfun of the

platon tube is exposed,

(L1 ) With the oil level correct, the air gEEurs ia too
high if more than 4% in, of the nlfﬁfns porticn oF the
plefon tube is expowed.

{1i1) With the sir pressure correct, the oil level ia to
low if the pieton travel ie exoessive and the
eeroplane rolle laterally on & turn.

{iv) With the slr presgure eorrect, the oil level la too
high if the leg is harah in sation,

(v} Excessive guuntities of o1l on the plston and
gttechment fittings usually dencote that the and
Eaﬂhigﬁﬁ ara worn and need replacement., L4 laskage

rom 8 #purce can be temporarily remedied by
tightening the gland nut but new rings should be Fitted
(pee para.32) se socon aa is eonvanisnt.

E5. Uheoki sir presgure,- Trestle tho seroplans
(8ee para.s) un‘LIg the undercarrisge wheels are slsar of the
ground and oconnect the pipeline from the Viokers pump to the sfir
valre; chargs the linme t0 the proessure reguired in the compression
leg. Open the sir valve two turne and resd the preasure on the
gauge incorporated in the pump. If & cylinder is used for
churging purpoBss, an alr pressure gauge should be fncorporated
in the pipeline from the eylinder to the air walve.

26, Cheekring otl %E*'l" If the meroplane has Just
landed or taxied, the oil w be in an serated condition amd it
18 therafore adviompble. to welt for spproximately 15 minutes
before checking the oil level. Trestls the seroplene until the
undercarrisge wheels ars ¢lear of the ground; unsorew the air
valve slightly send wait until thes air pressure ineide the
compression leg 18 squal to tbat of the nimosphers, HRecharge
the oompresalon leg with alr until the internul pressurs is
spproximetely 50 1b. per sg.in.; allow the oil to setile for &
few minutes and then open the oll level plug thres or four turns.
If the alr escaping through the oil level walve is free of oil,
the oil level is too low but if large guantities of oil are
ajeoted with the air, the o0ll level i# too high; 1f the esomping
alr only carries s small amount of oil mist, the lavel may be
ftaken as correct.

£7, Lowering oll leyel.- Trestle the geroplane until the
undercerrisge wheels sre cleer of the ground. Unsorew the oil
valve alightly eand allow sir to pass through the leg from the
pump or oylinder until oil ne longer wocapes with the air; if the
elr is pessed ihrough the leg too rapldly, it may lower the oil
level more than required, Shut off the air supply and wait two
or three minutens for the cil o eettle to & common level both
inaide and outside the piston tube; repeat the process until the
escaplng air only carries & amall amount of oil mist.

28, BEHaleing g;; ievel,- After trestling the seroplane
untll the undercarrisze wheals are clear of the ground, pump in
an excess of oil and lower the ofl level as described in pars,27.
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B9, brication.- Wosn lubricating the gland at the
lowsr end o eyilinder tubs, 1%t is important that the gland
should only rsoalive aufficisnt eil for ita proper lubrication;
iT large gqumntities of @il are forssd into the gland, some may
find its way into the oylinder tubs and innressa the oil aontent
of tha lag,

B Egggg%iga§gag%_gnggggig.- It may be found thet o lag
which has been a ng in onas position for & long perigd ie
aomewhat sluggish in eotion dus to the odil sttacking the
oomposition of the paoking rings and osusing temporary adhesion
1o the platon, This should rectify itself after = short pariod
of taxying, but if it persists the gladd should be removed and

aleaned,;

3l. Removl iston tube snd pland pocking,~ Usporsw the
0il level valve and relesge the alr Jfrom tne o der, at the
geme Time pumping in 01l through the air valve; when oil snly s
expelled, sorew down the oil vaive end removs the gland ompping
ring, the porsper ring and the gland nut. Remorve tha six bolts
gitusted arpund the oylinder tubs midway bstwesn the gland and
ihe lugged oollar for the radius rod and side atay; this will
permit ths eplined ring within the oylinder to be withdrawn when
the platon tube 1le removed. Continue pumping oil into the
oylinder until the gland tubuler eapping ring and the peoking
ars forced out from the oylinder tubs. TUnsorew snd remove the
pecking supporting ring: withdraw the piston tube aud with it
the internal eplined ring.

32, TFits raw gland pack rioge,=- The new rings
should be soeked in type & an eszing oil for st leaat twalve
houra befors they sve reguired for fitting, With the oil and
&lr valves closed, invert the oylinmder tubs and, after enauring
that the oil has been well dreined from the cylinder tubs, pour
in 3.88 pinte of type A motl-freezing oil; ineert the piston tube
but do not displace the oll. Having Temoved the stub arxle from
the pleton tubs, slip the packing supperting ring over ths pleton
tubs and sexew it into the oylinder tube, Slip the new psoking
ring over the pieton tube ([with its feather sdge inwards) end
follow 1t with the tubuler capping ring; tep the pasking into
plave, using & wooden drift upon the ownter end of the tubulsr
o ing ring, Sorew tho gland nut down on to the ring and
8l1ghtly inorease Lhe pressurs to enaure that ths packing ia
in ite correct positlon; relesss the gland nut about one tursn o
permit the packing to expend and work sutomatlsslly, Pit the
poraper ring end gland cepping ring ovar ths piatom tube; tighten
the glexd capplog ring end look it with wira. When replasing
ths pix seouring sorewas for the internsl splined rimg, it is
eggential that the coppar washars are annsaled immedistely befors
uge.

Fheslns

23, ﬁ%gg:g%.- Hota the poaition of the stirrup in order
that it may be Telitted exasctly im its original pomition; in most
cases there is only one posalble position of the atirrup thet

will allow the bolt to reglster with both the slotted omt of the
axle and the shank ¢f the etlrrup. Jeok the seroplene until the

E.T,.7. f126
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underoarriasge wheels are clesar of the ground, remove the split-
pin through the atirrup locking nut and remove the etirrup.
Remov¥e the nuit and bolt seouring the wheel retsining nut;
unsorew the wheal retaining nut end withdraw the whesel from the
axle, After refitting the wheel and stirrup, the eition of
the stirrup should be checked by retracting the sroarriaga.

54, ith lubri %t.- The lubricant
should be emeared over the central portion of the wheal axle
befors the wheel is refitted; care must be taken not to spply

more lubricent than is necessery, ss any exosss will be thrown
outwards on 1o the brakes by the rotaticn of the whsela,

Hicro-switohes

23, Testing.- The plungers of the micro-awitohes, whioh
are in eiroult w the warning devioes, should operate undar
g lomsd of 1 1b, & 4 od.

Single undsrcarriage units

38. gggr?%tinn.- By disoonnecting the latoh opsrating
cable of ons unis, is poasible to retrast the other unit
separately, but this practice 1s not desirable as damage to the
goar may reanlt if the latoh should slip. When it is reguired
to retract a single undercarriage unit, the other unit should
be held down by externel means, &.g., a welght or s ploket.

TATL WHEEL UNIT
Compresaion leg

37, GQenerml.=- All parts of the compression leg aras self.-
adjusting for wear except the frictlon band, which may need
af juntment (see para.38) to prevent undue gseillatlon of the
wheel when texying. The free play, up and down, in the
gompression leg should not exgesd in, If exvessive movemani la
present, Tremove the boll eecuring the top attachment fitting;
romove the fitting and the epigot cap. Flaoce the reguisite
pumber of steel weghers gn top of the main epring and ressaemble
the leg., When ohecking the wear between ithe inmer and cuter tubes,
it should nct be possible to imeart & 0,030 in, fssler for any
gppreciable distanoe,

38, 41!551;53 frlatlwn band.- The damping of the
gpatoring action prov ¥ the ITriotion band msy be varisd by
gltering the tightnesa of the band by means of the olip bolt. If
the distance tube im Temoved, ocare ehould be taken that it ie

roplased, as undus tightneaa of the band will interfers with the
gorraot funotioning of the self-centring davice.

HYIRAULIC SYSTEM
geaneral
33, Abaplute oleanlinese ia essentlial for the satipfeotory

pperation of tha hydraunlis aystem; & diagram of the aystem 1lm
given in Fig.13. It im ssaential that tha fluid iz maintained
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at the correct lewvel in the Handpump, otherwise oalr is likely
to be punped 10le Toe aystemn; the hendpump reservolr should be
full when the peroplane i¢ in fying poeltion, When replenish-
img, the Cilter muet remsin in the £11ler psck and only olean
fluid shoula ke ueed; osre should be tuken thet the fluid is
not 2pilled s LU may resove the proteoiive coeting from parts
with whioh it comes in conteci, When it is necegsary to drein
any part of the system snd retein the fluwid for further use, the
racoptesle used must be scrupulously oclean as ordinary oil or
gregea may injure the gland end jointing compositione exployed
in the ayotem. When pipelines sre diesconnscted, the ends of the
pipes must be protected sgainet the entry of dirt and drain
plugs or other components must be thoroughly examined before
resggembly to ensure fraedom from foreigo matier.

Filling

40, 'restle the aeroplane in the flying position with the
upderosrrisge wheels juet olear of the ground and progeed as
Tfollows:-

(i) With the handlea of the selector gesr set i neutral,
pour type A anti-fresaing oil (Stores Ref.34A/éZ wnd 48)
into the handpump reservoir and operate the handpump
until the level ocesses to fall; refill the reservolir and
ggain opersate the hundpump,

{11} Continue to operste the handpump mnd £i11 the reservoir
glternately until the fluid level ia no longer lowersd
by the sperstion of the handpump,

(iii) Disconnect the return pipe st the engine=driven pump,
gllow it to £ill, reconnect the pipe to the pump and
rafill the recerveir.

{i¥) By a similer procedure, fill the larger pips econneeting
the control valve to the filter, using the handpump
if neoesdary.

{v) Set the handle of the selecior gear tp WHEELS TF end,
gt the piston rod end of one of the undercarrisge Jacks,
unscrew the pipe union a few turns to cause s vent,

(vi) Operate the handpump until fluid rune freely from the
vant, retighten the pipe union end reflll the reservoelr.

{wii) At the other underoarriage jsek, repest the procecs esst
out in (v) and (v{) sbove and sgaln £i11 the reservoir,

{viil ] COperate the bandpump to bring the undercarrisse into the
retraoted poeition mnd, if necessary, refill ihe
ressrvoir,

[ix,) Set the hsndle of the selector gesar Lo WHEELS DOWN and,
at tha enchored end of one of the undercarriage jacks,
unsorew the pipe unlon & few turns to cause a vent,

Operate the hendpump until fluld runa freely from the
vent, retighten ths pipe union end refill the reservolir,

—
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{xl) At the other undercarriage juok, repest the proceas
pet out in (ix) and (x) sbove mnd wmgain f111 the
regtrveir.

[x11) Operats the handpump %0 bring the underoarringe lnto
the 'wlighting poaitlon and, if neenssary, rafill the
ressrvoir.

The jacks and pipelines of the undercerriage syotem ahould oow
e Ffull':of flaid.

41, Pill the flap aysten in a aimilar mannsr to that
desoribed for the undercerrisge in para, 40,

42, After filling tha flap system, mny sir remsining in
the hrdraulic ayotem should then he expellsd as followp:-

(1) Lower the saeroplune on to ite wheels and start the
engine,

{11 ) with the handle of the selecior gear set st neutial
sod with the control lever depressed, allow fluid to
flow from the engine-driven pump through the control
vulve and gontrol box to the reservolr; the sngine
should be run suffioiently fust to enuble the engine-
driven pump %o expel eny sir thet remsine in the system.

(ii1) with the engine etill rumning, release the control
lever and allow fluld to sirculate in the engine-driven
punp by-pass eystem Ior & minute or Two,

HEandpump

43. The filter in the filler neck reguires olsaning after
ench Tilling of the hydraulie eystem. Should leskage oceour at
the point of amergence of the shaft ocsrrying the handle, remove
the wirs which leoks the gland nut, tighten ths nut end reloock
with wire; ocsre must be tuken not to over=tighten the mt which
might ecause binding of the shaft, The test pressure for the hand-
pump is- 800 1b. per sq.im.

FPilter

44, ganing,- Tnsorew the cap et the bottom of the
filter, remove filter slement and wesh it in petrol; the
elemant ghould be dried by means of en air-blaet before replecement,
Yhen replaoing, care should be teken that the wesher above the
element ie¢ asoembled with Iite lipped rim dowmwards snd that no
Tforelgn matter remains inside,

gcontrol valve

45, JIf there 1 any elgn of leakage at the connectlions,
new oopper-asbaftos washers should be fitted; if the inlet
sonneotion la removed, nmo partioular cere is required in its
replacement but 1T either the cutlet oopnection L0 the filter and

- reservolr, or the cutlet connestion to the control boX im removed,
oere must be takem to ensurs that the springe ard centralizing
gaps are correctly fitted on reasséembly. No adjustment may be
mede to the morew which controls the apring-loading of the rellef
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yulve. The blow-off pressure is 800 1b. per eg.in. and the
test pressure 1,200 1b, per agq.in.

Control box

46, FYormally, no sttempt should be made to nlter ihe
setting of the relief valves which control the release pressures
but, in & cass of emergenay only, sdjustment may be made by
loosening the locknut and ssrewing or underewlng the adjusting
pin. Should there be sny evidence of leakage, the tightnesa of
the connectlions should be tested but, 1f this appears to bs
gorrect, new ocopper-asbestos washers should be Fitted. The teat
preasure for the raturn comnection im 250 1b, per sq.in. mnd
that for the other connections is 1,750 1b, per ag.in,; the blowa
off pressure for WHERLS UF is 1,400 I 50 1b. per &q.fin. and for
WHEELS DOWE ie BI0 % EQ 1lb, per sqg.in.; the blow-off pressure
for FLAPS UP is 850 % 30 1b. per sg.in. &nd for FLAPS DOWE is
701 15 1b. per =q.in.

Jacks

47. The test pressure is 1,200 1b. per sq.in. except for
the 4 in, B,3.F, union on the flap Jaok where it ia 700 lb. per
8g.in.

48, Adjust for length.~ Length adjustment of the juoks
mey be effected E% sltering the positicon of the eye whioh is
gerewed into the outer end of the piston rod, Helease the
locknut end its securing tabwesher; remove thegye, PFit a new

tebwasher, screw the eye into the desired posiiion, tighten the
logknut and look it with lis tebwasher.

49, Cheutig? Euagthns of undercarriage Jjagks.= The
length and The pos on of each juck relative to the undercarriage
mey be oheoked by removing the bolt connecting the japk to the
triangulated lever, When fully extended, the lengtih of the platon
rod must be such that, with the undercerriage looked down, the
ays of the jack can be placed uuthnard of the fork on the
trianguleted lever and not mors than 9/32 in, from 1t.

ENEUMATIC SYSTEM
Charging

50. Trith the aeroplane on tha ground, if the pressure in
the system is less than 150 1b. per sq.in., (as shown on the
"supply" scale of the pressurs gauge 1n the cookpit) it should
be inareased to not more than 300 1b. per eg.in. by means of &
hendpumpy or comprésmad air eylinder, Acoess to the charging
connection, mounted on tha port slds of the fireproof bulkhead,
is obtained by removing the port intermediste aide panel of the
engine cowling.

041 trap

51+ DrainigE.. Slecken off the locknut and unscrew the
draln plug in the bottom of the trap; after two or three tarns,
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the oll should flow through the small hole in the side of the
druin conngction and mey be caught in & ouitaeble receptacle,
IT necesaary, the draln plug muy be removed completely.

&&. Cleanipg.,= Detooch the inlet and cutlet pipes by
unssrewing eech uniun nut end, with a C-apannsr, unscrew the
top half of the trap. GSlacken the bolt closiog the supporting
brookat end withdrew the trep downwerds; 1lift out the cep
embodyivg the top pipe connection. Clean the trap with a dry
Teg, taking aare that the drein and the pipe in the cap are
free from forelgn matter.

011 reservoir

53, Beplenishing.~ Slacken off the lockmut and unsorew
the plug in the nlarﬁnu! gonpection, FHeopvs the filler gap
end insert s filter funnel In the filler neok; pour in trested
esstor oil to Specifiowtion D.T.D,.72 (Stores Eef,344/5 snd 45)
until the oll commences to flow through the small nole in the
undoeraide of the overflow connsction, Tighten the overlliow
plug and ths looknut; replace the riller oep.

&4.  [Draining.- GSlocken off the locknut and unsorew the
Flug in the overflow cornnsction two or three turns,; detach the
alr pipe from ths bottom connsction end ellow the odl to drain
away through & funnel and tube Into & sultsble receptacle,

Air cylinder

55, Draining.- Detach the air plpe at emch end of the
eylinder by unsorewing the union nuie; relesse the oylindar by
removing the bolte from the securing etraps. Gwing the strape
elear and withdrew the oylinder downwarde snd to atsrboard;
unscrew the union from one end of the oylinder snd drain any
condensed aoloture,

Alr filter

86, Drlin;gﬁ.— Slacken off the loocknut and unsorew tha
drein plug In the bottom of the filter; sfter two or thres turns
ths oil should flow through the small hols in the side of the
drein connsgtion and may be ceught in & sulteble receptacle.

IT necessary, the drain piug may be removed completely.

87 Glannjgf,- Detach the inlet and outlet pipes by
ungcrewing esoh union nut and, with a C=spanner, unsorsw the

top helT of the filter, GSlscken the bolt clesing the supporting
bracket and withdraw the filter dewnwards; 11Tt cut the oap
enbodying the top pipe conpectlon end remove the Telt filter
element., Wash the felt alement in petrol and dry 1t by meana

of an mir-blest. Clean the internsl surfaces of the filter with
o dry rag, taking care that the drein connsctlon and the pipe

in the cap are free from forelgn metter; replace the filter
element. Assemble the remesinder of the filter aud replsce it

in ite mounting brackst,

Fressure reduction velve

g8, adjusting.- To adjust the delivery pressure, remove
ihe aplit-pin seguring the scorewsd plug within the end of tha
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vulve oself, and screw Lthe plue 1y to desresse Lhe presgurs
pr nut toe increase the pressure; resplsce the split pin.

FITTER
FUSELACE

Hand-starting gear

59. Hemoval of handles g;gg atguagg.- The starting
handles are stowed in the wheel recess beneath the centrs
gection, one on mach side wall, Tc remove & handle, unsorew
the wing nut ¢n the aecuring brecket and awing the bolt

downwurda; then 1iff the eollp, dieengage the starting handle
and withdraw it forwards,

60, Adjusiment of chaln from 555%;1 phaft sg%ogkiﬁ.—
Slacken the nuts atisching the bearing btrackets o andle
shaft to engine mounting struts I5, port and starboard (see

Sect.f, Chap.l, Fig.E), and slide the bearing brackets forward
to tighten the ohain or resrward to loosen it.

81l. adjustment of chain driving magneto sprocket, =
Hemowe pmoking washars from under the omgneto Teet to tighten

the chain or sdd weahers to loosen 1t.

g2, Adjustment of chain driving engine lerunkat.-
Sleoken the nufs atfeching the Dearlng brucke angins
mounting strut XY, starboard (ses Seoct.8, Chep.l, Pig.2)
and alide the Hearing with its Jouble aprooket forward to
tighten the chain or rearward to locsen it; this edjustment
will necsasitate adjustpent of the other two chalms ss desoribed
in pares.60 and &1, When tightening the bearing bracketo on
the etruts aftor adjusiment of the cvhains, care should be taken
that the sprooketa dre parallel with one another in order to
avold twist in the chains.

AtTEGTaw
63. Hemo «= Referance ahould be made to para.E0

for tha removal of this componesnt.

Engine oconirols

a4, ggjuntigg for 1s$ggh.- The lengtha of both the
throttile and mixturs Somtrols may be altered by serewing the
fork-ands along the sliding rods at sech end of each contréel in
the deaired dirsction; the Fork-anda are: loockad with nuts,

L2-N Aﬂiusiig; sonural eiops.- The stopa sre situated
at the foerward san of the throttie and mixture lever alota
in the guadrant plats. Slacken off the two asrewa in each
atiop and alids the stop forward or renrward as reguiresd %o
lnsreass or decraase respectively the maximum degres of
throttls opening or weakness of mixtiure,.

F.5. fll;



66, moval of Anner linkage,.= At the engine end,
uncouple the control at the bell joimt und uneorew the eliding
rod, Disponnect the throtile control at the cookpit end by
removing the eplit-pin, nut, washer aod roller from the bolt
geouring the fork-and to the throtile lever; disconnect the
mixtura oontrol &t 1ts rear énd by removing the split-pin and
tabwsaher Ifrom the hesdsd pin coupling the fork-end to the
mixture lever. After remoying the bolt from tha throttle laver
and the headed pin from the mixture lever, withdraw ésch innar
linkage with 1ta oglives and tubelets from the respeotive casing
tubs by pulling on the rear sliding rod.

67. Bpa on_ 0 B ogable.= The oable may be-
inspesoted by removing ng arr-l from the sorewed
terminel rod, sliding th- 1n3plutian tubelet back end then, in
turn, moving each olive and tubelet slong the osble until 1t hee
been examined throughout <lts leogih.

a8, u tu- t of inner link = A linkege is
satisfaotor ere im nn end play between the
olivea and ﬂl-l tu‘hnlltl. inoressing the tension beyond this
point makes the control heary in operation. The edjusiment im
made by sorewing up the loocking barrel %o the approprismte point
on the serswed terminal rod and then sorewing the eliding rod
along the terminal rod until it is hard ageinot the looking barral.

89, ambl ing of ar 11 «= Imesert the linkage
inte the caa n% tube, the fork-end has been removed from
the rear end of the linkage, care must bes taken that the fixed

end ia at the front and the adjustable end at the rear; ths

fized end of esch sliding rod and casing tube ie marked with an P,
whilst the adjustable ends are marked with mo A, Sorew the
non=ad justable sliding rod on to the front terminal reod, open

the inspectlon hole by moving the spring olip and oheck that the
@liding rod has been scorewed right home, Close® the lnepeotion
hole and conneet the control at each end te the adjsoent parte

of the contrel symtem,

Rodigtor fadring

70 «= Diseonneot the Ttwo braglng struts at the
rear end of e radiator Talring and the coniral roda o thae
rodistor flap et the port and starboard sides of the flap.
Removs the cover plates in the rear wall of the wheel housing;
raach through the holes thus disclosed and discomnect the link
on the centre atiffener of the radiator fairing from the fork
Bolt on thes lower boom of the centra section rear spar. Support
the fairing, remove all the sttachment bolte and sorews arcund
1te upper flunge and lower the falring away from the fuselage.

1. &t{ft_&%.- The sssembly prooedure 1s the reverss of
thet for removel with the addition of the following adjustmants.
The length of the resr bracing strute may be adjusted by
slaokening the loocknuts and sorewing the fork-snds in or osut as
reguired, the lsngth of the flap conatrol rods being sdjusted in
& slmpilar manner.

PUEL SYSTEM
Hefuelling

72, 'the points of scosam t0 the fuel filler necks are
mhown in fig,l. Inaert the btonding plug on the fillling hose im
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the bonding cogkelt sdjacent o the Filler cap und Temove the
Cap; aiter Tilling, dippourest Ghe bonding plug end cooket,
gorew on the cdp And reploge Lhe ano#ce dodr.

Mlzer
T3d: Cleanipe.- Turn the fuel distributing aonk o the
UPF position. Told dp e locaing epring A unscrev Lha wing

nut seouring the etirrupj awini the stirvip elesy of LHe boltom
pasing und withdruw the lsttser togeiher with ihe strelner unit
and Spring. agh the atysiner unit in petral and reessemble
ihe £ilter; do not use vag for clr:unln.-;:'l.h.u otrainer unlt,

Feanrve Lank

74, Ireinlng.- Hemove the split-pin whioh looks the
elesve of the drain velve situstad st the bottom of the mumg,
Fit ® suitable pisce of hoee to the notule of the drein wvalvas,
unuerew the sleyve a few turng snd drain the fusl through the
hose into & convenient receptscle, “hem the fuel huo cemced to
flow, retigliten tke aleeve engd lock it with s split-pinm,

75, Removsl of sump.- 58T Whe contrel handls of the fuel
distrivoting coek to the UFF position, Out the wire Tooking the
isolating cock of the reserye tank sump in the ON poeition, turn
the oook to ibe OFF pouition and disgonneot the fuel cipe from
the zock, moving the freed end ~ut of the wuy. Flase a Tunnal,
to which ie witeched & lengih of Nose, under the ook, turn the
cotk to the OF position snd drain the fuel 1nto & oultable
rogeptanie, Hamove the twelve dmell Delte seouring the aump o
the tenk shell end thup remove the DUump.

Maln tanks

76, Iraining.- Get the handls of the fuel distributing
cook to the poglition, Hemove the Qoor eiltudted at the
inboerd e¢dge of the tank bottom oovering end then the wire
looking the imolating egok in the tanz suzp in the ON position;
turn the cook te the OFF posltion. Unoouple the fusl delivery
euck at the tank wnd loceen the ooupling st the other aend of
the pip#; thiz coupling will be fourd on the rear wall of the
wheel NOuging on the centre line of the neraplans.  Pite
guitalle leangth of hose to the [solating cock, open the cook
and drsin the fusl into & Bultaeble receptecle.

7, Hemaval andhe g¥ers,~ After draining the
rual tunk as desoribe A pere. ¥6, the hendhole aovers may
eunily be removed from the ocutboard sides and Bottom surfudea
of +he tenk by unscrewing the twelve mecuring bolts,

CIL SYSTEM
Praining

7H, The oil eystem chouid be drained when the oil ie hod
to ensure adeguate draeining and in order that the visgosity
valve shall mot close the o1l cooler eirocuit) she system 1in
HoByZo 126
AL



drained by separately draining the oil tank and the oll”
sooler as desoribad in paras.80 and 83 reapsotivaly.

Fllter

Cleaning.- THemove the locking wire and relesass

the adjunbtng acraw et the top of the filter. TUnsoreaw the top
oap and remove the inner sasling cap, the apring and the gause
Tfilter, OClean the filter in petrol snd 4dry by means of an air-
blest; do not use rag for clesning the gaume, When reassembling,
1h¢ filter should be filled with oll before replacing the top

‘;nddgrest care must be taken thet wn airtight jolot is
ubt ned,

011 tank

80, sining.- FRemove the undsr«fairing etrip at the
bottom rear edge o1 the oil tank and thenm the wirs locking the
drein plug eitusted &i the bottom rear ocorner of ths tank sbout
midway along 1te length, Unsersw the velve of the drain plug
& few turns and drajn the oil through s funnel into a suitable
receptaole,

Bl, EE!E!'l-‘ Hemove the front and intermediate slde
cowling panels, T leading edges fillet om the port oide and
the gap Ieiring between the cenire seotion and port outer

plane. Hemove the upper cover over ihe port main fusl tenk and
the port slde felring strip under the centre seoticn fromt spar.
After draining the oil tenk ap desoribted in pers,.Bs, discosmect
the vent plpe &t its oconneotion in the top of the rear wall of
the tank by resoving the jubilee olips and aliding the rubbar
hosa along the vent pipe. Disconpset the inlet and outlets

pipes in the inboard end wall of the tank and the bonding wire
from the asocket fitting at the filler cep seéating by removing
the attashing morew. Support the tank and remove the four bolts
atteching the tank feet to the bracketsa on the oentre sectlion
front apar; remove the tenk, replacing the bolta and rubber pads
to prevent their loas,

B2, !EE%EE%I.- The assembly procedurs is the reverss of
that for remo ut in addition the followling pointa should be
notad, The rubber pades should be arranged so that one is placed
between the tunk fool and the bracket, and the other between the
tank foot and the washer under the bolt head; it is (mportant
that the tank feast stteohment bolts are looked with wire.

01l eooler

B3, Dreining.- HRemove the door in the bottom surfmee of
ihs redistor Telring and then ths wire locking the drein plugs
situated in the bottom eurface of the radistor; the froot plug
is the oil cooler draln plug., FHemowve the drain plug mnd drais
the o0il cooler with the aid of & funnel and a hos# leading to a
suitable receptecle; when the oll has ceswed to flow, replsoe
the drsin plug and wire it to the coolsnt radistor drain plug.
If the oil does not flow freely, unopuple either the oil inlet
or gutlet connsotion at the top of the oooler; aoccsam to thsse
gonneotiona may bte obtained through the door in the top of the
radiater fairing above the flap.
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B4, E&%g:%%.— Hemovs the radiator falring as desoribed
in pars.7?0 » necepoary, drain the oll cooler as

dasoribsd in pars.82., Disconnsct the two pipes betwsen the oil
w0glar and tha viscoaity valve. Hemove the bolts sttashing

the oll cooler to the radiator shell; eix bolte are situated at
the top of the eccoler whilat two smaller bolts are mltuated at
sach end. Lift the oil ocoler vertlcally until the drain plug
extension in ite lowar surface olears the hole in the connsoling
portion betwsen the two helves of the acolant radiator; remove
the cooler.

Viscosity walve

88, Elaanagg filter.- [maorew the large serewed plug
at that and o valve whioh fe sdjacent to the pipe lesding
to the oil cooler; the nut whioh locks the sentra sorewed plug
to this large sarewed plug must not be unsorewed or removed
under sny clroumstences as i1 ig aweated in position after the
valve has been calibrated. Hemove the large mcrewed plug teking
great gcare not to damage the bellows during removal; without
remoring the fllter from the wvalwe head, clean the geuzge in
petirol and dry 1t by means of en air-blast, The sorewed plug,
at that end of the wvalve which is adjecent to the pipe leading
to the oll tank, may be reamoved for Inspection of the valwe ut
that end if necessary.

COOLING SYSTEM
Iraining

B6. Famove the door in the under-surface of the redistoer
fairing and then the wire locking the drein pluge situsted in
the bottom surfece of the rediator; the rear plug is the coolant
radiator drein plug. Bemove the draln plug end drain the
goolant redistor with the aid of e funnel snd o hose leosding to
o suitable receptacle; when the coclant bas cessed to flow,
replace the drain plug snd wire 1t to the o0il cooler drain plug.

Fllling

BF. With the tell wheel of the seroplane on the ground,
Temove or open the followlng ventmi-

(1) Bediator drain plug.

{ii) Flug on top of the return pipe from the radistor
to the sngine, about 12 in., eft of the centro
gzotlion front apar,

{111} Four vent pluge in the engine outlat plpea, two
front and ftwo rear,

(iv} Drein coek on base of engine-driven pump.

{rf Drein tep on sach eide of sarbursitor,

88, Hemove the Tiller ocap Ifrom the header ténk and pour
in slowly, through a Tins-mesh atrainer, sufficient coolant to
cbteain & Tlow from the radiator drain hole; morsw in the drain
plug and lock 1% with wire to the ofl cocler dratn plug,

BT, 2, /126
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69, QContinue 1o pour in coolant es above and, a= the
coolant content of the aystam is inoressed, the coslant will
flow in turn from eech of thée shove-mentioned vents, saoh
vent being closed and looked ss soon me coolant flows from
it; cpolant flowing from the vents should be caught In sufteble
receptecles so that the total quantity remsining in the system
mey be ocheoked. When thme coolent is level with the rim of the
Filler neok of the header tenk, replsce the filler cap snd run
the engine so for warming-up; this will dieperse sny trapped
air, Stop the engine and cheok the level of the coclaat; top
up if the level has dropped. un the engine sgein until the
coolant tempersturs reaches 609C, when ths engine should he
gtopped and the headsr tunik topped up If necesaary; the syatem
should require 15 gallons of coolant.

Header tank

90, ¥!E§IE£" Drain the cooling aystem as described in
para.B6. Slacken the ollp atteching the wvent pipe hose
conneotion %o the top of the tenk and ssse off ths vent piﬂl;
disconmect the bonding strips st emch plpe ccnnection to the
heasder tenk. Slecken the gllps sttaching the three hose
conneations, one under the tenk mnd two in the front face;
logesn the hose on the tenk brenches, Trom the connection in
the froot faos of the %ank, ramcve ths thermometer bottle and
gtow it in = poaition where 1% ia unlikely to be damsgod, teking
aure ts svaid sharp bBends in the oaplllary tubing. JDipsannaat
the bonding wire at the vear web of the port rear foot and
remove thas bolts attaching tha four tenk fest to thelr mounting
brackets: remnys the tank, easing off the loowsnad Mous
connectiona,

81, Aseambly.~ The instellation prossdure iz the reveroce
of that for ramntaf dssoribed in para.90, but in addition the
following points should be noted, Woen mounting the tsn:i placae
& rubbar pecking over each bolt hole in the mounting bracketas,
thread the weaher and andther rubber pasking on te =sch bolt and
insart the bolte from belaw; there should thus be a Tubber
paoiking tetween the tank foot and the bracket, ahd between the
breoket and the wessher ucder the bolt head,

Radiator

92, Hemoval,- Drain the oll cooler as Geseribed in
pera.B63 and remove it an deporibed in pars.84; dralp the cooling
syitem 58 desoribed in para,B6. Slacksh the clipe securing the
two hoss oonnsotiona ar the top of the radiator and looden tha
hose on the rediator branshee; discoanect the bonding wirs at
the front etarboard odge of the rediator. Support the redisior,
ramnve the Tour attachmsnt boltes and thue rezove ths radiastor
downwarda,

IFSTHUMENT MAKER

Fressure hasd

23, Bett «= The setting ol the pressure hesd im given
in the Ieading Particulars,
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WIHELESS QOFERATOR MECHANTC
Undarearriage indioator

94. TﬂltEE nlﬂﬁitﬂ-- Switch on the indieator circuit
at ths cut-out ow 8n ‘the grasn lamps should light for
both ths port and atarboard underoarriage unite. Operate the

ohenge=over awiteh and note that the green lemps light in the
alternative oiroult for each unfderearriage unit.

Underearrisge warniog buzrer

85, Testing.=- With the engine throttle levsr in the
"zlosed™ position, raise by hand the latch looking one of the
undaroarriage olde stays until the lever opernting the micro-
switch Is Just engoged; the warning buzver should then sound,
Fepeat the operation raising the other lateoh, Then move tha
engine throtile lever Forward to slightly more than one-third
of its travel and raise epach latoh s&s before; this tiue the
buzzer ahould not socund, Throughout these operations it should
be noted that when a latoh is 1ifted the ocrresponding gresn
lump on the indicator should not be alight.

98, g;em!.%a gggtmgw— Unmcrew tha five sorews round
he gutaide of ¢ strument and gently pull tne buzszer from
ite omse. Disconneot the wires from the terminala gutoids the
gsae and remove the guuse cover by taking out the twe counter-
sutk sorewe on the top. TUnsorew the oix countersunk soreaws Trom
the back of the unit and remove ths diaphroge assembly. Clean
the contuetie by passing s alip of fine emery cloth between them
or, if very dirty, remove the sdjusting sorews and alosn both
contacte with & magneto file.

97, %dqgugi{g uﬁ:ﬁg‘ha.- Apply the working voltage to
the lead-out wires and sdjust the contact soerew to producs the
oorreot note; relook the oontact adjusting sorew with the
looknut provided, Heplece ths gause cover and re-ohack ths

bugger for ths correct nota before replacing the unit in itse cmas,
Fuel taok gauges

98, gmoval.- Dissonnsat the slectrical leads at the
gaugs and Tamove twelva bolte round the securing flange,
The gaugs may then be lifted from the tank, great care being
teaken not to bend the flpsat arm,
Bonding

88, i‘_ngggnxlgn*- o faollitate examination of the

bonding system, s diagram of the bonding points ie given in
fig.l18.

R.T. 0. /188
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Guns

100. mgmj-n— Eemove the aplit-pin &nd relaase the
glotted nut Gt ottom of the front mounting bracket; at the
rgar mounting bracket, releaes the two locknuts adjacent to the
knurled lknob at the aide of the bracket. To adjuat the slevation
ef & gun, rotates tha knurlad Enob at ths bottoxn of the rear
wmounting fork until the gun hss the reguired elevation: %o adjust
tha gun latera]ly, rotete ths knurled knob &t the aide of tha
mounting brecket., It will ususlly be possible to rotate the
Ing;lad kooba with the fingers, but should thay prove too atifrr,

B 938 in, diamster tommy-bar may be inserted in holea provided
round their rimas. After adjustment, the settilng should be

logked by tightening the locknute &t the gide of tha reapr moanting
bracket; the lnner put should first be tightensd with a in.
epunner, but not axcegsively, and then logzed with the outer nout,
Fioally, the plotted nut mt the bottom of the front mounting
bracket muat be tightened end the split-pin replacsd.

Parachute [lares

101, sding.- Bafors the flare can be plsced in the
launching tube, e sugpengion lug and pulety pin must be removed
from the central part of the Clare cosing; the lug is 11§ in.
from the bottom of the gmse and the gafaty pin is sdjacent to
the lug. Push forward the projecting pin st the side of the door
in the Tront wnder<faliring of the rear fuselage; when the door
should fall open. With the lerge®end uppermost, pess Lhe flare
into the ochute with the loopad end of the static cord lying on tep
of the flare; close 204 pecure the door. Remove &n appropriate
sgoegse door In the sids of the fucelsge and draw thse looped and
of the static cord through the top ring of the chuts; attach 1t
te the forked bolt on joint G by the toggle pin provided. Stow
any surplus cord in the camvas pocket ¢m the flare mnd replacs
the Boocsss door.
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SECTION 4

HEMOVAL AND ASSEMHLY
OFERATIONS

Caparal

1. Of the following persgraphs dealing with the removal
and aspembly of componenta, ths majority refer to the Temoval
of components and, pmridinx sdditional or comtrary lastructiona
for assembly ere not given, the procedure for wsseably mey
ba assuced %0 be the same sas that for removel but in the
raverss order.

Division for transport

8. For transport purposes, Hurrloaune I seroplenea ere
peocked in oases measuring internally 29 ft, & in. long
x 9 ft. 5 in. wide x B ft. '3 in. high, sach case containing
ons complete eercplems with engine inetelled; the assroplane
in divided into the following units before being pecked:i=

in..'i Airsorew

hi Fort outer plane

} Starboard outer plene

d) Rodder

o) Fin

f} Teil plane end elavator

lg) Bngine, fuselsge and centre section
Inetruotions for mspembling the seropleons from these units
will be found in the following persgraphe.

FUSELAGE

Engine
Bemoyal. = (1) By raising the tail, mset the
mrnpl&u spproximataly in flying position nm Plaoce ohooks
indsr the wheela to prevant foro-and-aft movement.
(11) Turn the fuel Aimtributing cock to the OFF position.
(1fi) Drain the oil tank (sge Seot.3, para.s0).
(iv) Erain the ocoling system (sss Sect.d, pars.fé).

{v) Bemove the sirsorew (sss Sectsd, pare:20) and hub.
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{vi) Hemove the following cowling:=

{u] Engine snd rear top-pansls

b! Engine end intermediste side-paneles
{o} Front end intermediete unfer-panels
{4} Lesding=-edge fillet

(v1i) Remove the steys supporting the mrch cowl rail
over the engine snd then the arch cowl rall iteelf.

fviii) Remove the bolta attaching the wertieal ocowl rail
to the horizontel top cowl raeil apd then remove the horizontal
top cowl reil.

[ix} Hemove the bolte atteching the lower oowl rall st
sach and snd those sttaching the nose coller disphregm to
the epizote on the engine mounting.

(x) Remove the nome collar and the lower cowl rail.

(xi] Hemove the atarter chelns and the sterter sproocksts
from the gounterahaft above the elscirio atarter.

(xi1) Hemove ths air inteke ut the flunge nt the rear of
the engioe.

{xii1) Dimconneot the bonding wire to the coolsnt pipe.

(xiv) Bsmove tha sxhaust manifolds end the oooling pipes
Ifrom the eleciricsl generator.

(xv] Hemove tha pipes from the air compressor to the oil
repervolr of the poesumstio system.

{xvi) Remove the drain pipea from the fuel pump and the
superoharger.

(xvii) Bemove the drain plug on the engine-driven pump
of the hydreulic system end drain the fluid into o suitable
recertacle.

{xviii) Removs the oil veot pipe between the engine
gonnection and the P-plece.

[xix) Remove the large flaxible inlet pips betwsan the
engine oil pump and the oil filter and then the smaller
flexible oil outlet pipe from the engina.

(xx) Remove the coolant pipe between the engine pump and
the Jjoint just forwerd of the centre section Iront apar.

(zxl) Digoonnect the flexible imlet pipe and the pressurs
gauge bunjo fitting at the angine fuel pump; tie the banjo
fitting with cord to the neareat structural member, tuking
gire to avold sharp bende in the capillary tube.

{xxii) Disconnest the flexible pipe from the nen-return
vaive &t the carburettor D-piece.
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{xxiii] Hemove the priming pipe end the booat gzeuge pipe
at their engine enda.

(xxiv]) Dimconneoct the oil thermometer bottla and the oil
presaurs gaugs banjo at the oll relisf valve on the starboard
8ide of the engine amd tie them to the adjacent structurs,
care being teken to avold ashtrp benda in the caplllary tubea.

[xxv) Hemove the flexibls pipes &t the engine-driven
pump of the hydraulic system.

{xxvi) Disconneot the two leads at the scoumulator in
the fuselsge and stow them st once on the dummy terminal
blook below the acoumulator; access ias through the door in
the starboerd elde feiring. Note. - It la important that
this disconmeotion is mede before any other electrical lgads
ere disconnected.

{xxvii) Dimconnect tha two leads from the elesctrio starter
motor; push down the rubber sleeves to uneover the connectioms.

(zxviii) Remove the ignition leads from the megnstos Bnd
the leads from the front end of the gensrator; stow the latter
on the dunmy termipal blook on the engine mounting.

(xxix) Dipconnect the throtile and mixture comtrol roda
&t the laverm on the engine; move the throttle control in
the cookpit to the "olosed" pomition.

{3xx} At the resar of the engine, remove the sngins—cpeed
indioator drive and the bowden oable Ifrom the booat oubt-out
lever; tie the lstter to the wdjecent structure.

(xxxi) Attech the engine hoisting eling to the engina
\6e detailed in A.F.15390B, Vol.I) and to the heist hook,
pdjusting the holst so that it just tskes the atrain; remove
the engine holding-down bolta.

(xxxii) Hoist and swing the sngine forward to olear, malking
sura that no fittings, oables, pipes; eto. sre left in such a
poaition that they impeds the remo of the angine; lowar
the engine into & suitabls cradlas.

4. ZIpatallation. - The inatallation of the engins im
the same a8 the removel proocsdurs described in the previous
paragraph, but in the reverse order; reference should alsoe be
made to ﬁﬁn installation notea in A.P:1590B, Vol.I. Ths
engine nolding-down bolte should be assembled in the following
mANRer i-

(1) Place & piece of packing (supplied with the engine)
betwoen sach engine bearsr and sach engine foot; the rubber
;:ckiners should ba placed beneath the resr feet and the
‘Forceaton packings beneath the front feeth.
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(1) At csoh of the fronmt feet, firat inssrt the rear
bolt, with & woasher in ploéce under its hoad; aorew it
downwarda inte the & baarera and pasa tha looking atrip
ovar the bolt Head. n fit & waahar over esoh front bolt
and pass aach bolt upwards through the englne besarsr, the
péoking, the engine foot, wnother weshar, the rear bolt
locking strip and fioally through & third wesher; sorsw &
olotted nut on %o each bolt and look it with a split=pin. .

{1ii) At the rear feet, the two bolts for the port foot
are 64 in. long under the hesd and thome for the sterboard
foot are 5k in. long. Bach of the four bolta should be
fitted with & washer and passed up through the engine bearer,
the lower packing, the engine fooi, the upper packing, the
capping strip and finally through & second washer; a slotted
muat should then be screwed over each bolt and 1oohd with &
#plit=pin.

Engine and mounting
5. Hemovels = (1) By reieing the tail, set the
eeroplane approximately in flying position snd pleos chooks
pnder the wheels o prevent fore-and-aft movement.
{11) Turn the fuel distributing cook to the OFF position.
(1i4) Droin the oil tank (sgp Sect.3, pars.B0].
(iv] Draim the cooling wyaten (Bes Sect.3, pars.Bs).
[v] Remove the sirsorew (seq Seot.3, pera.20] and hub.
{vi] Remove the following cowling:i- .
(a) Engine and rear top—pansls
(b} Bngine and intearmediate eids—pansla

[a} Intermedinte ;m-r;puml
Leading-adge fills

(¥11) Bemove tha atays aupporting the arch cowl rail over
the engine and the two fore—and-aft rails which support the
intermediate under-panal .

{(v¥iii) Bemove the exhsust menifolds snd then the oil tank
as desoribed in Sect.3, para.8l.

(ix) Remove the flexible pipea which rua from the fusl
filter to the engine pump and the carburettor.

(x) Bemove the o0il went pipe between the snzine
ponnesction amd the T-piece,

(xi] Bemove the lurge Tlexible inlet pipe betwsen the
engine oll pump and the oil filter apd then the smaller
fleaxible oil ocutlet pipe from the englne. .

(xii) Remove the goolant pipe batween the sngine. pump and
the joint just forward of the centre esotion front spar.

(xiii} Hemowe the pipea of the hydrsulio system whiech runm
betwesn the epgins-driven pump and the Lireproof bulkhead.



AsF, 16844, Vol.1,Sa0tad.

{xiv) Remove the pipe from the sir compressor to the oil
reaservolr of the pneumatio ayetem.

(xv) Remove the boost gauge pips betwean the enginma snd
the fual trap.

{xvi) From the engine mounting, remove the olips sttaching
the oapiliery tubes for the Truel pressure gauge, tha cil
temperatura and the olil Dressure geuges.

{xvii) From the engine mounting, Temova the clipe sttaching
the ignition leads bnd those sttmohing the eleoctriocal
genarator lasda.

(xviii) Ramove the ocover plates on ths fireproof bulkhsad
at fumelage joints A.

(xix) 4t their jointa on the firsproof bulkhead, dissonneot
the horizontel top cowl rail and the fillet rail.

(xx) Dimconnect the priming pipa at the engine connsction
and the preasure gauge banjo fitting at the engine Tusl pump;
tia the benjo fitting with aord to the nearsat atructural
mamber, teking care to avoid gharp bendm in the capillary tube.

{xxi) Disopnnect the oll thermometsr bottls and the oil
prassure gauze benje st the oil relief valve on the starboard
side of the engine snd tie them to the adjacent struoture, cére
being taken to avold sharp bends in the caplllary tubee.

{xx11i) Digconnect the two leads &t the sccumwlator in the
fuselage Bnd stow them &t once on the dummy terminel blook
below thes accumulator; cocees is through the door ln the
aterboard sids fairing., Nots. - It ls importeant thet this
dimconnection is made before any other electrical lesds ers
disconnected.

(exiii) At the starboard bottom rear strut of the engins
mounting, disconnsot the lesds from the elsetrio startar to
the terminal block and the adjacent soeket, almo the lead Irom
the push awitch to the magnatic relay; tie these leads to the
adjeoent struotura.

{zxiv) Remove the ignition lseds from the megnetos and the
leads from the front emd of the electrical gemerator; tis the
ignition lesds to the engina mounting and the genarator ledda
to tha firaproof bulkhead.

{xxv) Digcomneot the throttle and mixtura control rods
gt the levers on the engine; move the throttle control in the
pookpit to the "closed" position.

{xxvi)} 4t the resr of the engins, Temove the englne-spesd

indicater drive and the bowden cable Irom the booet cut-out
lever; tis the latter to the sdjscent siructiure.
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(xxvii) Attech the engime hoisting sling to the engine
(ea detalled in A.F.1580B, Vol.I) and to the hoist hook,
adjusting the hoist mo that it juat talkes the straln; remove
tht:r:nﬂ:n mounting attachment bolte &t jeints A, port and
B o -

(xxviii} At the lower boom of ths front cantra ssatisn
apar, remores ths bolte attaching tha lower Tear struts of the
engine mounting and the Pine attaching the engine mounting
brocing wires to the smhaokles; tie the bracing wirea to the
lowar rear struta of the engine mounting.

(xxix) Swing the engine and mounting forward and hoist
it awey from the centre ssotion, making sure thst no fittings,
oablea, pipse eto. are left in euch a poaition that ther
impede ramovel of the sngine end mounting; lower the engine
and mounting into = euitable aormdle.

L8 W- = The imstellation of the engine
mountiog o ete with sngine im the sams e removel procedurs
desoribed in ths rrevious parsgraph, but in the reverse order
end with the following sdditionsi-

(1) Set tho fuselsge in the rigging position (@ge Sect.3,
pars.®), using the jacking pointe st the lower ands of the
compresaion lege.

(ii) Drop plumblines from the centre of the airscrew
boss, thes cemtra of Joint U and the wid-poimt of the cantre
asstion front mpar.

{114) Adjuat the brecing wiree in engine mounting bay ZB
until thsse thres plumblines are in fore—and-aft aligmmant;
the wires ars provided with turnbusckles B0 that ths wirss
themselvea nesd not be turned.

Oockplt seat

Te m. = {1] 4t the lowsr and of the rear strap
of the pilot's harnsas; remove the pin attsching the shackle
40 tha bracket at ths rear of the soeat; the strap stop will
aoms sway and, to aveid loes, should bs replaced on the
shiokls by mesns of the pin.

(i1} Femove the nuta attaching the harnesa atrep links
to the mpigots on the sides of the seat and pull the reer
harnsen atrap up through the hole in the of the seal; stow
the harpesss out of the way.

{111} Femove the split-pine looking the quedrant bolta to
ths bosses on the asat and remove the bolis, guadrents and
distanoe tubas. lNotg., - The seat should not be supporting
any losd whan the guadrant bolis are removed.

(1v) Hemove the split-pine locking the epigotes to the
boeses on the sesat and Temove the boeseas; the latter may be
unao 4 by meana of the flate providsd on ths outer flanges
for a 16 in. apannatra.

(v} Support tha seat and remove tha holts attaching it
at the upper brackets; 1ift the ssat out of tha ocookpis.
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Hedietor flap

B, ﬁm_u% = (4) Diseonneot the rudistor flup
control rods st the Ilup und opsrete the ocontrol laver in the
gookpit until the indicetor is in the CLOSED poeition: thim
latter operetion will lift the control rode out of the way.

(11) Cut the locking wires snd remove the two bholta
witeching sach of the hinge pins st the forword end; withdraw
the flep downwarde and resrwards.

8. Asmenbly. = The inetallation procedurs i@ the
reverae of that for removal, but in addition the following
pointa should be cbserved:-

(f) The ninge pin sttechmant bolts ahould be lockasd
with 18 s.w.g. iron wire.

(11) ifter sssembly, net the eocntrol lever in the cookpit
to the OLOSED pesition when the gap between the flap trailing
edge end the fuselsge underfeiring ehould be 34 in.; 17 this
fimension is not obtained, the length of the flap control
rods muat be sdjusted.

12il) The length of the flap sentrol roda may be cdjusted
by sleckening the looknute at their upper ends, disconnecting
the fork-ends und acrew them in or out as required. Acocess
may be obteined through & deor in the underfuiring between
the two comirol rods.
Radister “alring
10. Bamowsl. - Sga Seat.3, pars.70.

11. Aspembly. - Seo Sent.d, para.7l.

MATH FLANE
Gep fairing

1z, Hemoyal, - (i) With the fiaps down (or removed),
remove tle loocknut end fixing belt atteching the upper main
panel of the fairing to the upper rear ; this bolt fe
situcted on the inmer side of the upper fnj.rim; above the
universal joint between the flap spara.

(11) Relemss the fixing of the lower main and rear
punele in s similer mannar.

{111) Aemove the three screws ot the leading edge and
thus remove the upper and lower moin panels.

(1v) Hemove the wesher-heed bolta atteching the upper
end lower rear panele snd thus reamove thess panels.
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13. Asgeobly. - (1) issesble the upper and lower
maln paneles by means of thres sorews &t the leading edge
und secure the lower rear panel in position by means of the
washer=hend boltu.

(ii] Pleoe the mein fairing in position and belt It to
the lower rear panal with the fixing bolt, leaving approxrimate-
1y 4 in. gsp between thes braclkets.

[£4i) Seoure the upper rear punel in position hy means
gf toe washer-hesd bolts and bolt it to the mein fairing with

the fixing bolt,

(iv] Pightan the upper fixing bolt, and sdjust the lowar
fixing belt to sult, until the Mrl.ng ip in contact with tha
skin of ths outer pim and cenirs section at all pointa;
look the Tixing bolts by means of the looknuts.

Flapa

Bﬂﬂll%' = (1] Lower the flape end disgonneot
thes ﬂ.np jaok at ito attachment %o the Tlap lavar.

(i1) Tnoouples the universsl jointa and disconnest the
flap indiocator combrol oable &t ite attachment to the eyebolt
on the centre section flap epar.

(141) Remove the radistor fmiring (gee Sect.3, pars.70).

[{iv) Remove the bolts &ttmching the centre besring of
the flap apar to the bracket mounted on the fuselage plan
brecing etrute.

(¥) Rowove the bolte attaching the remaining flep spar
hnriﬂn;l to the centre section and outer plane ribs; remove
the aps .

15, » = Ths asssnbly procedurs is the roverse
of that for removal, but in sdditiom the following pointa
should be noted. To ensure socurate slignment with the flap
spar, the bearings should be sdjusted during assenbly by means
of the eiims movided. The ehims should be introduced betwesn
the bearingms and the ribe of ithe centre seotion, ary shims

not @0 “ni:ir.d being umed es mk.‘l.n%:‘znnlth the hsad of the
porreaponding bolt of the besring. n imearting the bolt,
cara ahould be teken not to use undue force lest the fibre
looking device im the nut be dislodged; it is sdvisable to mes
that the end of the bolt has a smell amount of tuper at tho
tip.

CENIHE ZECTION
Bemoval
6. (1} Piret remove the engins mounting complete with

sbgine aa dedoribed in pars.5 and thean romovs the following
eowlingi=
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a) Rstr mide panala
f Front and rear welkways
!miling-ndm fillat
4) Dovering under treiling sdge
e] Cover mirip mat rear of wheel houaing

(11} Remove the Ifireproof bulkhesd inboard of ths odl
tank, by removing the fibre blooks, the plates and fibra
bushea at the oll vent pipe and the bolta holding the two
poriions togather.

{111) Pit & holsting bar through ths fuselage in tha
engls formed by struta AB and AD; attach 4he fuselege slinging
gear and hook it to the hoist.

(iv) Pit the hendling bar through the tube between
fuselage jointa Q and jsok up the resr Tuselage with an
adjuetable trestle.

(v} Olose tha imolsting cook st the ressrve fusl tank
inth-fnuhg and drain the main fusl tenis in the centre
section (gee Seoct.3, para.76).

{vi) Drain the oil cooler (ggs Seot.3, pere.85) snd the
il tenk (gss Seot.3, para.80).

(vii) Drain the hydreulioc system by orpening tha drain
pook at ths engine—driven pump, removing the Tillesr oop in
the hapdpurp oasing sa a vant and operasting the handpenp.

(viii]} Remove the cuter planes (sas pare.2l).

(ix) Bemove tha bolta mtteching the rear walkway support
to the innermoat trailing edgs rib of the centre swotion; the
support should be left ettached to the crosa tube.

{x} Hemove the brackets on the centre ssotion inner
girder whioh support the fillet rail.

{xi] Remove the main fuel tanks from the centre swoticn
(#ee pars.37] and the flying oontrola from the cockpit r_u_g
paras.32, 34, 385 snd ).

(xi1) Bemove the pipes batween the main fusl tanks and
tha T-piesce on the rear wall of the whesl housing.

{xiii) Remove tha fusl pipe between the T-plece on tha
raar wall of tha wheel Houaing and the J-way ococck on the port
longeron at joint B.

{xiv] Bemove the fuel pipe from the J~wey cock to the
fusl filter connecotion et the Iront apar and then the vent
plpes from the main fuel tanks,

55“1 allnwn ;g.; underfeiring and radiator felring
Lm - (] w‘ -
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\xvil Hemove the two oll pipes batweel ¢ o wil noplgr
und the visconity walve. =

[xvii) Hemove the coolunt pipes betweel L.+ 10 Lnd
the Joint juet forwerd of the centre seetion i i,
dimconnect the remaining coclont cipe ut the rodivicr,

lxyiill Hemowe the redistor (sSee ¥sot.3, pure.ias wnd the
oll cooler (pee Ssot.d, pura.f4).

{zix} From the port longeron just aft of joint ¥, ruaove
the olip etteching the pipes Irom the flap Juck.

{xx) Hemove the pipes from esoch end of the wir oylinder;
whe port pipe may be disconnected &% the union adjecent to
twha o¥linder uwnd atarboard cipe &% the union to the rear of
ths mid-polnt of fuselunge sterboard strut 485.

(xx4) 4t Joint I, remova the bolt through the tubulir
rivet uUttaching the bracket which mupporta the U-plece in the
pun-firing pipes of the pneunttio system.

lxxii} HRemove the olipe stteching the broke-opersting
pipee of the phneunstio system to the lower longeron Jjust nit
of jolnbts B; port and starboard.

(xxiil) 4t the intohes locking the undercarrisges in the
DOWE positlon, disconnect the leads from the mloro=switohee
end remove the pin stteching the two springs to the pivot ars;
remove the bolta stitnching the pivet Lube snd pusli out the
tube; leaving the bowden cables stteched to the latch.

{xxiv] From the pulleys on the centre wection, Iree ths
gables opereting the underosrrisge lutoh gear,

[xxv) Hemove all olips attsching the cable ducts to tha
gentre gection strugture.

(xxvi) At the eleciric fuel gomtents gauge on esch moin
fuel tenk, 1ift the wire olip und remove the sooket which
houses the lsede from the indicstor in the coekpit.

{xxvil] 4t the outer ribs, remove the fibre fairlesds for
the landing lamp control nnhiﬂsi withdraw tha osbles inbosrd,
goll them und stow them out of the way.

(zxwiii) Hemove the bolte ettechine tae firevroof bulihsad
0 fhe Ifront sper.

(xxix) Support joint F1 by meens of o cable or o
attached to any convenient point on the fuselmge structure
and reciove the bolts attaching the Jjolnt to the rear sper,

{axx) Discomnect the pipes (from the undercurrisge juckel
at the T-piecea situsted on the eterboard sice just sbove and
to the rear of the gentre sectlion front aper.

lxxxi) 4t the comtrol box of the hydreulic syetew, remcve
the pipea to the flap jeck.
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(xxxii] Divvonneot the sir-speed indipater tuhes st the
gniona just outbosrd of joint ¥, port.

{z==xiii) Diwconnect the ceblese from the termloal blooks
on the top boom of the cantre seotion outer girder and draw
them bagk through duct on the front fmoe of the rear sper;
remove the duct, ooll the cebles wnd stow them out of the way.

(xzxiv) Dimoonneot the control csbls of the [lap
indicator st its attschment ©0 the eyabolt on tha oceantre
ssation Ilap epar.

(xxxv] Hemove the bol%s atteohing the rear heslboard
support to the lower longeron; ramove ths rear heelboard
aupport.

{(zxxvi) Bapove the undercarrisge (pes pars.29).

(xxxvii) Support the cantre saction by mesna of adjustable
treatlas placed aa olose under the outer girders as practio—
able and slacken off the wires im bays 3D and DF.

{mxxviii) Disconpest the etruts in the innar bey of tha
cantrs meotion at jointe B eod F; swing the fresd snde olsar.

(zxxix] Hemove the atrut batween the rear epar lower
Toom and joint H.

(xl) Esmove the bolim swouring the top booms of the
spars to ths fuselsge at Jointm B ang ¥F.

(x11) Lower the trestles on whioh the osoire ssotion
i8 pow reating end Hoint the fuselage untll it olears, oaking
aure that no f£itt ; oables, pipea oo, are loft 12 ough &
ponition thet they pede the removal of tha csntre Bsovlion.

(xlii] Hemove the centre ssotlon.

17:. Amesmblye. = The inotellstion proosdure is ths
revsroe of that given for removel but with the following
additions -

(1] Irop glumblines am whan chenking the Tonr fumslage
{sag Ssot.3, para.ll).

{14) Drop plumblines from the mid-pointa of tha froot
and rear SDArD.

(1i1) Adjuet the wires in beys BD and DF until the lines
dropped from the epars sre in fore-and-aft aligoment with tha
other plumblinsa,

(iv]) Adjuet all gontrol cables to the proper tautness)
it new eplit-pine and looking wires ss required.
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Front spar

18, FEemoval. = (i) Remove the engine mounting
sompleta with angipe lges pers.f).

[41) Siing the weroplane from Joints 4 (pgg pars.ls,
ab-pars.(1i1)),y or slternatively, place & troslle under a2
wobden beall aupporting the fuselsage ecroca Jointa D,

(ii1/ Hemove the outer plenes (ges pars.zl).

(iv] Hemove the rear side panels and the front walkwoys;
this cowling is additiomal %o that remeved under (i) abova.

|v] Remove tha lesding edge fairing (zee pere.l9)
and the oil tank (mee Sect.3, pure.otl).

(vi/, Remove tha oil filter from the front face of the
front spar oppoaite joint B, atarboard.

(vii) Remove the main fusl tanks from the centre section.
(viii) FRemove the otarboard top fairing angle.

(ix) Remove the fuel filter from the front face af the
front centre section spar.

{x) Dimconnect esaoh end of the coolént pipe elbow
which peases through the front centrs section spar and remove
the bolts attamching the flange on the elbow to the apar.

{zi) Femove the undercarrisge (zes part.z9).

[xii) From the undersurface of esmch apar, remove the two
gorews securing each end of the lower boom of sdch oubter
girder; &t the web breoing Jointe with the lower boom, remove
the three bolte et the front joint end, at the rear joint, the
three bolte and eyaboli.

{xiii) Femove the undercerrisge latoh gear from the
ohannel seotion st the front end of esch inmer girder and
digeonnect the slsotricel leads from the mlorco-ewitohes on
the latell gear.

{xziv) Bemove the pulleye (which cerry the latoh gear
operating oables) from the brackete mounted on the spar
atiffanare ebove the latobes; stow the latch gesra, cables
and pullsys out of the way.

(xv) Remove the air oylinder (Bep Sect.d, DPare.58].

lxvi) Remove the web plste of the chemnel fitting
stteching the inner girder to ths front epar.

{zvii/ Disvonpnect the port side fairing smgle from the
bracketa on the front spar top boom.

(xviii) Slide the lower boom of the cuter girder forwords
out of the rear aper; should the boom be tightly held in plaoe,
it will be necessary to remova tha outer trailing sdge rib and
tap tha boom rearwards until it olears, using 8 mollet snd a
block of wood.



al, T tadke

{xix) Dismantls the joint of the outer girder with the
top boom of the front spar.

{xx) Diesentle the joint of the inner girder with the
large channel fitting on the front epar,

(xxi] Bupport the front epar and remove the three bolts
atteching the top boom at Jjointe B, port epd starbosrd.

(zxii) Lower the Ifront spar to olear the epool Littings
&t jolota B and remove forwards,

Iseding sige feiring

18 Wﬂ. = (1) Esmove the oover over the starboard
main fusl - .

(11) Bemove the sorems attmohing ths top edge of the
fairing and the sorew at the inboerd lower coymer.

{i14) Bemove the four nuts, on the resr feces of the
spar booms, which sttach the two intermediete formers to the

opaT,

(iv} From ssch end former, remove the two bolto whiol
aftach these formers to the spar shear platss; ramove the
fairing in & forward directicn.

Fuel tank covera

20. Appgmbly of pew govers. - New covers ere only
drilled with » oerteln mumber of loeation holes end tharstors
the remaining holes must bs drilled on sssembly; thers ure
sight attechment pointe on the upper oover and seven on the
lower. The mathod of determining the positions of the holes
for the stteachmsnt sorsws is sa rollows:-

(1) Into tha plug Bod oep f!t‘r.il!?! an tha Tase of tha
tank, serow the mpecial marking studs (Paf. Sect.’, Tari.d).

(1i) apply the pover to the centre eection and seours
the edgem to the fairing etr by & enffinfent mmber of
sorews to hold it in placs. s = On the starboard sids
only, the holea Along the front sdge of the $op covar must be
arilled on sssembly; the positions of thess holsa may bes
determined by soribing from below, or by an adaption of tha
method outlined in this paragreph.

(t11) With = mallet, strike the covering at points abova
ths apecisl atuds so that the points of the latter will mark
ths inner sorfacs of the cover.

{iv] Remove the sover snd, st the point merked by the
stude, drill 3/8 in. diameter holase
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(v) Haplace and securs the cover with 2 H... sorews to
the fairing formera, and with 2 B.d. countersunk sorews and
drawsunk washars to tha tank plug-and-oap fittinga.

OUTER FLANES
Removal

2l. (i} TPrestle the seroplane until it is approximeately
in ite flying poalition.

(i1] Hemove th- gap fllrinf betwesn the centre seotion
and the outer plens (ggg para,lP] and, 1f the e have not
been removed, uncouple the suter plane flap spar from the
gentre section flap apar.

(iii) Disconnect the two aileron oablen and the landing
lagmp pontrol cebles et the gap between the outer plans and tha
gentre mection, immedintely aft of the rear spars

liv} Disconnect the nevigation and landing lamp leadsa
st the termipal blogk on the centrs section end rib; acceas
pay be obtmined through & door in the upper surfsce of the
cenire sectlon.

{v) ihen removing the port outer plane, disconnect the
tubes to the presasure hesd end, if the outer planss &re of
the skip-stressed pe, disgonnect the pressure heed heater
lead at the termil block on the centre seotion end rib.

{vi) Disgonnect the pipe for the pneumatiec gun-Tiring
gear at the joint om the troiling edge portion of the inner
end rib.

(vii) Dimconnect the gun heating pipes and ths elsotrical
bonding wiream &t their jointe just aft of the rear opars.

(vi11) Serew the lifting brackets loto the sooketa
provided in the undersurfsce of ssoh outer plane (pes Seot.s,
fig.l) mnd bolt the lifting hendiea in place; plece treatles
under both outer plines to teke the loed off the pin-joinotes
and to maintain the atability of the sarcplane when obe
suter plans hes besn removed.

{ix) Hemove the nuts and weshers Irom the main plans
joint pins and extract the joint pins with the special
éxtractor supplied.

(2} Ease the plane mway by means of the 1ifting handlas
&nd, &fter removing the trestles out of the way, lower tha
plans on to a suitably padded aupport.

ABpembly

22. (1) Treatls the seroplans until it is in the
rigging poeition (oea Seot.3, pard.9).

(41} Suppert the outer plens on edjustebls trestlea ao
that the pluc-snde at the root end of the outar plane are
&djacent to and just balow the fork-ends of the centre section.
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{111} Using the liftipg brackets and 1ifting handles,
offur ths outar plane up to the pentre seotlon und insert
three of tha taper joint pina am far ss they will zo into
tha fork jointa.

{iv) Drive in the fourth joint pinm uwe foar as it will go
to align the holes in the plug~end and fork-snd.

{v] Witharew thihs latter joint pin and, with v npecisl
2.& 5.,00,9 tapsr resmer, open up the holas until ths resmar
ia homs up te the oollar.

(vi] Inaert and tep home the tapor joint pin and aspeumble
the opscisl washar, nut, snd aplit-pin (Seg S20%.3, Iig.T).

(vi4) Bepeat the process ot the other three joints in
suocession, taking front and rear joliote alternataly.

{tui] With the aid of ths dihedral snd incidence bosrds,
gheok tha riggi of tha main plans in asccordancs with tha
rizging disgren (gee Sectd, fiz«V|.

(ilx) Boupla wup the outer plans sarvices uncoupled whan
the cutsr plans was removad (Bes pera.21); remove the Lifting
handlge snd brackets.

[z} Replece the gap feiring betwessn the csnire ssotion
and the outer msin plans (pes pars.ld).

Allaron

23, Mt&- = (4] At the ailercn lever, unccupls
the oonnaoting rod between the asilsron control gear and tha
ailaron.

(14) Remove ths nute from tha silsroo hinge bolte that
pass through tha aileron epar.

{144] Remove the ailercn, lsaving the bolte atteched to
the outer PLane.
TAIL URLT
Hemoval

24, (1) Bemove ths mstel fairing between the tuil
plane, fin and fusalage.

(i1} Disconneot the ruddsr oontrol cables ot the
ruddar lavers

(1ii) Bemove the slavator connecting rod &nd discommsot
the control cablesa mt anoh and of the elavator laver in the
tall plana; sooesa to the lower end of the lever is obtelnsd
by removing the port aide pansl in the tail boy failring.
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{i¥) Hamove thé pullays for ths slsvator control cablas
from the bracket on the rear fuaoe of the tail plans Tront
gpar and pull thes slavator cables through the spar from the
front; replace the pulleya.

(wv) Upen ths Woods frames in the upfer surface of the
tail plans 8% the reaar inner corner dnd disconneot the
chblea %o the teil trimming flapa.

(vi) Ramove the fairlesds for the trimming flap oablea
gituntad in the web of the %all plone front epar snd pull the
eable through from the front; replace the fairleads but do
oot lock the nuats.

{vi1) Dimgonnect the elsotricsl lead to the tail
nuvigation lamp &t the terminal block on fuselage strut TU,
ports

[vill) Remove the rudder, fin, elevator end tuil plane
(in thet order) ss described in parss.28, 26, 27 and 28 balow.

Andder

#5., HRgmovgl, = After performing the necessary
cpardtions ea desoribed in pare.24 sbove, proceed se followa:-

|4) Dimoonnect the wirelesa serial at the rear
ineuletor.

(11]) Dimcopnect the balenos flep cables 4t the housing
for the hinge bearing on the rodder poat.

(111} Detesoh emeh hinge by removing the two bolts holding
it to the hings bracket on the rear Iinpost.

{iv} Remova the rudder, teking care not to wreosh the
lead for the tell navigation lemp during withdrweal.

#in

26+ Hgmowvml. - After performing the necesaary
operations as desoribed in parss., B4 =nd ES sbove, progesd
wa followai=

(1] Bemove the four bolts attaching the lower end of
the froot finpest st fueelage Jjoint 51, and also the packing
washars.

{11) Detech the front finpost from fuselege oross mtrut
HE by withdrawing the two bolte suffieclently to olesar the
pank.x.n? block on the etrut and to permit the removal of the
shime {if eny); the bolts ahould be left in the finpoat to
koep the distance tubem in place.

(i1i) Detaoh the resr finpcet from the reer snd of the
top longerons by withdrewing the four attuchment bolte and
removing the ehime (if any); sa in sub-pera.(ii) sbove, the
bolte should only be withdrawn eufficiently to olsar the
fittings on the fuselage.
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(¥} Remove tha four bolts sttachirg the bottom end of
the rear finpoat; lift the fin upwards and remove it clabr
of the fuselage.

(v} Fuah home the two bolta left in the front finpost
(gee sub-para.(11)) and the four bolta in the rear finpoat
(gsg sub-para.(ii1}) and raplace the nutsa.

Elevator

27. Hemovgl: = After psrforming the necessary
oparationn as desoribed in pares.24, 25 and 25 sbove, proceed
a8 followai=

(1) Bemove the control cable feirlesds for the tail
trimming flap from the front face of the tail plane rear
spar; acosss is obtalned through the Woods frames in the
upper surface of the teil plepes st the rear inner cormer-

(1i) Detsch each hinge by removing the two bolte holding
it to the hinge bracket on the tail plens reer apar.

(iii) Hemove the elevator in & rearward dirsctlon, taking
oare thsat the ocomneotors on the trimming flap cables do not
Zoul the teil plana rear Bpar.

(iv) If nocesesry, remove the bolt conmsoting the two
half-glevatore; esaoh half-slgvator mey he ramoved sebarately
1T requirsd.

Teil plens

26. Hsmoval. = After performing the Hacessary
operationa as desoribed inm paras.24, E5, B6 and 27 above,
remove the four bolta Attaching the tail plane to the Tuselage
st joints H and T, port and starboard, and 11ft the teil plans
olaars

ALIGHTING GELR

Undercarriags

29. Hgmowml, = (i) With the undervarrisge in the
DOWR position, jmok up the seroplane until the wheelnm are just
oleer of the ground.

{ii) Dleoonnect the hydraulis jack by removing the bols
atteching 1t to the triang ted lever on the sideatay;
replace the bolt, out and washer in the lever and tie the froe
end of the jack to the channel fitting on the centre sacticn
OpATs

{iii) Disconneot the aspisting spring gear at its
sttechment tc the shackle on the sideatey; oars should ba
talcen to hold ths lower portion of the gear snd sllow it to
ease off to ite full extansion gradually.
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{ivl Heoonnect tho aidestsy at the compression leg
by rasoving eélthsr one of the two bolts.

(v) Bemove the ocmpreaaion leg fairing hy withdrawing
the bolta atteching the felring olips and removing the olipa.

(vi) Dimconnect the radius rod st the compression leg
Ly removing the belt; awing the free end upwarde and tie it
to any convenlent part of the centre sectiomn gructure.

{vii) Relesme the pressure in the poemstio system by
depressing the valve at the charging comnaction and, at tha
upper end of the compression leg, unocuple the lower and of
the flexible tube from the pipeline running domn to the broke
unit; remove the clip stteohing thoe end of the flexible tube
to the eir volve on the compresaicon leg.

(viii) Hemove the eplit-pin locking the special ball nut
for the asslsting spring on the compressicn lesg pivot bolt.

(iz) Whilot supporting the comprension leog ond nenisting
spring gesr, unscrew and withdraw tha pivoet bolt; ramove the
pompregelion leg and the sssleting spring Zear.

(x) it the joint of the sidestey with the inner girdsr,
remove the split=pin and the slotted nut et the remr end of
the pivet bolt and withdraw the belt; the heed of the bolt ia
po the Iront fecs of the Ifront spar 'f.mnrr Boom.

{z1) Wnilet supporting the smidectay, wedge the end of &
pléee of wood inte the bore of the pivet distahce plsce &nd
withdrasw the distance plece rearwerds; remove the oideatay.
Yogs. - IT reguired, the sidestsy may be dinconnscted wi the
elbow Joint.

Anasmbly

s Whan esaemblling the undercarrisge care must bas
taken to ensure full freedom of movement without undue
sleckness in the Jolnts.

(1] Assemble tha two portions of the sidestay if they
have been disconpected ot the elbow joint: Test for fresdom
of moyement by holding the lower portion upwarde end allowing
the upper porticon to fall; the upper portion should just be
papable of swinging dowowards under Lts omn welght.

(i1 assombis the upper end of tha sidestay sssmmbly
oo the fitting et the loner girder Jjoinmt with the front aper;
oose thay the thino wssher should be pleged under the bolt
hesd on the front Imoe of the spar boom.

(111) Test the sidestay essembly for freedow of movemsnt;
when ralsed and ellowed te fsll, it should fll fresly under
ite uvwn welght but thers should not be sny sideplay.

(iv) Oifer up the couwpresaicn leg (axle inboard) %o the
forked mleove at the front and of the lower boom of the osntra
section outer girder and insert the pivet bolt from the
outboard mide.
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(v] Hempove the logking plate on the inboard side of
the forked upper end of the compression leg and plece the
lorge wesher over the end of the pivot bolt.

{vi] Sorew the specisl ball nut for the mesisting epring
gear on to the end of the pivot bolt; tighten the nut and
look it in ploce with a aplit=pin. tI‘t— is unnecesssry to
separate the eesleting spring gear from the bell nut).

(vil) Replace the locking plate, turning the pivot bolt
by ite hesd [if necessery) to ensure that the ball nut fite
ineide the looking plete with the ball uppermoat.

(viii) Swing the ocompression leg fore-and-sft end eidowsys
to teat for Ifreedom of movement; should thare be too muoh
play in the universsl zlesve on the outer girder boom, the
alsove must be replaced.

{ix) Attech the rediue rod %o the compremsion lag; the
bolt hoad sheuld be on the inbourd side.

(x) Bmise the looking lotoh sssembly and tie it beok
clear of the sidestsy trisngulated lever to avoid demage.

{z1) Attach the sidastsy to tha ocompreasion leg.

{zi1]) Avtach the lower and of tha Rssiating spring gear
to tha shapkles on the sldestay.

(xii1)] At the upper attachmant of the assisting spring
gear, set tha bell on the ball nut oft to the limit allowed
by tha lociking plata, l.a. a9 approximetely; this may be dons
by turning the pivet bolt.

(ziv] With ths underserriags retracted, oheock to ansurs
& smell clserance between the Upper and of the aasieting
apring gear and the spar plate; look the looking plata
attachment bolt.

{xv] Attech the hydraulls Jack to the fork at the top of
the aideatey triangulsted lever, moking sure that tha flet
faces of the fork faoce inboard.

(xri) Lower the locking latoh emsembly into position.
There should be a olearenca of 0.03 in. betwesn ths end of the
lateh gear tube and the faoe of the fork; in plan view, the
centre lins of the latoh gear tube should line up with the
coentre ol the front cheek of the fork.

{xvii) Attach the fairing to the comprasaion lag.

{xviil) Test the undsroerriage for Ifrosdom of movement.
Haise the underocarriage by saleoting WHEHLS UF and operating
the handpump; set the aslector lsver to WHEHLS DOWN and the
underoarrisge should fall under ita own weight (m alao
-#-U“.a‘ Puﬂom}a
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Tueil wheel unit

s b5 ml_g;. = (i) Prestle the uaropluna until the
teil wheel i clear of the ground.

{11} Hemove fcomsa panal in the port side of the tail
hey fairing and disconnaoct the tall wheal compreasion lag
Bt ita upper Tixing Ly removing tho soouring bolt.

{111} At ths lowesr fixing, removs tha wire looklng the
four bolta for the @souring cap; ramove the four holta and
withdraw tha tail wheel unit downwards.

(4v) Unlsae the tail whesl unit s to be replaced
immediately, 1t will ba advisable %o remeve the V-mtrut
asaambly that prorvides the upper fixing point for the
compreasion lag; thim la affscted by removing & bolt ut
fuselage jointe R, port and atarboard.

FLYING SONROLE

Dontrol column sasembly

OB MQI%' = (4] Hemove the intermadiate and rear
sldea ocowling pansls.

(§1) Hemowve the cookpit neat (pmg pare.7

(1ii] ¥rom the healboanda, remove the sorsws ettsching
the pipe connpotlonm of the poeusstio syasbem; tha note ure
fixed in the breackeim wo detached.

{iv] Hemove the heelboards; whilst the sttochment screws
ore balng removed, the & Bed. nute may be held agninet
rotation by ipserti & box epannsr through the holee in the
underside of the healboard support tubea,

{v) Dimconnmot the eleveior sonmtrol tube &t both snde
and remove Lt.

(vi] Disoonnant the brake sontrol bowden oable at the
lever on the control column; hold the lever forward and, with
A auitable inatrument ineerted in the alot at ites base, 1ift
h‘gn oable nipple olsar and alldes the oable out through the
alot.

ivii/ Hamove the olipa attoching the bowden cable and
the rubber tubes of tha pneumatic aystsm £0 the control eolumn;
eoil the oablé and antow where conveniant.

{viii) Dimconnaot tha rubber tubea at thulr upper endo
and tis them out of the way t0 the mounting tube of the
gontrol column assambly.

(ix) Dimoonnact tha sileron torque tibe at the univeraal
joint at the bottom of the contrel column.

{(x} ¥rom tha control column mounting tubes, remove the
bolte attaching the orank besring bracketo.
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(zi) Femove the gontrol column essembly with the bearing
breckets. Ao soon we the bearing brecksta are clsur, slip
them off the oranke &and replage them on the mounting tubea;
roplaoce the attachment bolts, sorewing on the nute finger
tight only. Care should be teken to prevent the distance
tubes within the mounting tubes from felling out of position.

53. Ipstallgtion. = The inetalletion procedure is tha
ravarse of that for removal but the following point should be
obeerved. When rl-naqbllns the in the ?Ill'l. 8
leminated brees shim (1+/6 in. ofd x *°f16 in. i/d x ﬁ:; in.
thiek] should be fitted betwean the inner face= of the
h;;-r:g apd the shoulders of the cranks to take up posaible
end play.

Cookpit allsron controle

34, BHgmovyel, - Aftar o ng out the oparationa
desaoribed in pars.32, sub—paras. (i) to (iv) inoclusivs,
proosad as followai-

(£} &% the rear end of the aileron torgue tube, Alsconmect
the sileron eables at the turnbuckles lmmadistely outboard of
the ocable drum.

(1i]) Bemove the three bolta attaching the houaing for
the torque tube bearing to the support bracket con the cemtrs
sesction rear apar,

(131) Pemove the torgus tube, complete with ocable drum;
repleos the bolte reucved under 1.1.11" above To retain the
oable guard.

Cogkpit slevator comtrole

35, Hamoygl, = After o ing out the ocparstions
desoribed in pars.32, sub-perss. (i) to (iv] inolusive,
Proceed me followa:=

f1} At the ends of the elevetor laver counterahaft,
ramove the ocaps of the rudder osblp fairlsade; remove the
cnbles and replece the cupa.

(11} Disconnect the slevator gables at sach end of the
elovator laver nnd otow the freed ends out of the way.

{114) At the resr end of the flying controls mounting
tubes, remove the bolts atiaching the supporting plug-snds
for the slevator lesver countarshaft,

{iv) Remove the cemplets ccunternhaft assscbly by
withdrawing it rearwards.

Rufider bar ssaembly

36+ BRemovale - After oarrying out the cperstlons
described in pare.32, soh-paras, (i) to (iv) foclusive,
proceed ea followsi-

Fadefla



(1] 4t the rudder lever, disconneot the rulder onhlas
Gnl unsouple the sonnsoting rod to the brake reley walve of
tha pomumetio aystem; the sheokls should remein with thas
conneoting rod.

{11) Remove tha bolts attaching the front heslbogrd
sligpdﬂ tubes to the bottom longeron; remove the support
tubesa,

{111) Remove the bolts mtteching the rudder pedestal
pupport tubss to the pedestal and to the bracketz on the
fiying controls mounting tubes.

{iv) Hemove ths vedestsl sucport tubas, taXing oare to
avoid damage ehould it be found necessary ta drive them
with & hommers

{(v) Turn the rudder bar fors-and~aft as far aa possibls
and lift out the complets assambly.

FUEL SYSTEM
Main fual tank

57, Hamavel., = (1) Remove the uppsr snd lowsr tank
covers and drain the tenk (ges Seot.3, pare.7&).

{11) &% the slectrio fusl gauge, 1lift the wire olip
and withdrew tho sdéokat which heuses the lseda from the
indiecator in ths cookpit.

{iit) Dipoonnsot the fuel pipe from tha cook situated
inn the inboard lower edge of the tank.

{iv) Disconneot the Tent pipe at the connsection in the
front upper edge of the tank, holding the pipes conneotion
At the tank against rotetion by & & in. apanner fitted over
the flats provided.

(v} Dimaconnact the bonding wire from the sooket fitting
at the filler aap seating by removing the stteching screw.

{vi] Remove the bolte by which the twe struts thut pcas
through the tank are stiached to the Jointe on the, centre
seotion atruoture.

(vi1] Femowe the loecking wire, bolt, washer amd rubbar
pad from gach of the four tank fest.

{viii) Lift the tenk out verticslly, taking ours to ses
that the strute through the tank do not foul the centrea saction
structure or demsze the tank.

{ix) Femove ths strute and, to evoid loas, replace the
rubber pad, weshar and bolt.

38, ;ﬁm' = The inatellation procedurs is the
roavarae of thot for removel but the following poinmts should be
noted. The rubbar peda should be arranged so that one is undor
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oach tank foot, and one betwesn the tank foot and ths washer
under the bolthead; the bolta should be looked with wires

Hemerve fusl tank

a8, m;lgia = (1) Bamove the reasr top und iotermediste
gide cowling panels.

(i) Bemove the bolts stiaching the resurmost portions
of the Horisontal top cowl taile; remove these cowl rails,

(144) Set the handle of the fuel distributing cock in
the oopkpit to the OFF poaition,

{iv) Cut the wire looking the isolsting cook &t tha
roserve tank suwp in the ON position and turo the oook to tha
OFF position.

{v) Disconnect the fuel pipe st this ccok 2nd move
the freed and out of the WEY.

(vi) FPlace n Tunnel (to which im attached a length of
noms) under the cook; turn ths cook to the 0N poaition and
drain the Tusl into 8 sultabls recesptiole.

(v14] On the port side, disconnaot the vent pipe in the
undersurface of the tank, holding tha pips connection at the
ttnkigg:imt. rotation by & & in. spanner fitted over ths flite
provided.

(¥111) Disconneot the priming pipe at the top of the
rear face of the tack by removing the nut and aliding off
the benjo.

{ix) ir the slsotric fusl gauge, 1ift the wire olip
wod withdram the socket whioh houmes the lesada from the
indiestor in the coockpit,

{x} Dimocnnest the bonding wire Trom the outer web
of the port Iront foot.

(xi) At esoh of tha four tank foet, remove the slotted
nuts and bolte holding the four olamps closed; wwing the
olamps alesr and 1ift the tank out vertically.

OIL SISTRM
01l tank
40, BHemoval, - Ses Sect.d; para.8l.
41. Assgmbly. - S8 Saot.d, pars.fz,
04l oooler

4Z. ZHemovals. - Sge Sect.d, para.S4.
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0fl filter

43, Hamovel, - (i) Druin the oil tank (ned Sant.d,
Pm-m] .

{i1) At the bettem of the filter, uncoupls the flaxzible
pips to the engins.

(4i1) at the tap of the {ilter, unoouple the pice To tha
tank; disconneoct the other end of the pips a1 tha tank and
move the filter snd of the pips olear of the rilter.

(iv] Support the filter and remove the bolta atteching
the breckst ocep; remove tha filter.

Viecoeity valre

44, Hemoyal. - (1] Place a suitsble recepiacle
bensath the vibcoelty valve L0 catoh the @il liberated whan
the pipse ore disconnsoted.

(11} Disconnect and remove the two pipes hetween the
¢il gooler and tha viasgcoolty valvoe

Li1i] At the wincosity welve, disconneot the two pipes
trom the flreproof bulkhesed.

(iv) Hemove the two bolis sttsching the viscosity valve
40 the brapket on fuselage atrut FHi,.

45 meﬂ- = The installetion prossdure is the
reverse of that for removel, Te ensurs the correct sttitude
of the valve on the strut, ths boltm attaching the wvalve Lo
ties mounting should mot be tightensd until Wil four Dipes are
sonnogted to the velve.

COOLING SYSTEM
Hediator

d46. BRemovel. = S04 Seot.d, parn.?2.
Heuder tonk

47. Hemovael. = Bgg Seot.d, paru.50.

48. Agpembly. - Log Secit.d, para.9l.

HYDRATLIC SYoTEM
Gepersl

49, Abeolute oleanlinepn is essential for the
gatisfuotory operation of the system und, therefors, whan
pipelinge are disconnscted, the endd of the pipse must be
protectod ugainst the entry of dirt. ihen Lt 18 desired to
rétain the fluld for further use, the receptecle into which it
io drailned must beg serupulously elean; minaral oll or grocss
Eay injure the gland und jeivting compositions smploved in the
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gyetemn. Cure should be tuken thut the fluld is not spilled
a8 it mey remove the protactive costing Ifrom perta with whiah
it comea in sontact.

Contrel valve

50, Hemowal. - (i) Dissonneot the pipes &t the two
banjo fivtings =nd the smaller pipe entering the wvelve from
above .

(11) Remove the two bolte stctuching the wulve to the
bracket on Iuselage wirut

(iii) Hemove the two bolta etteching the operating laver
brecket to the walve; the velve ogy then be removed dowmwurds.

Filver

5l. Hepovsl., — (i) Disconneot the outlet pipe Irom
the top of the hapdpump A% ths mon-return valve 4bovae the
eruciform 4-way plece; diegonnsct the twe pipes below this
nen-return velve at the front end rear oides of the cruniform
{=wuy piecs.

{11} Disconneot the two pipea ocubled to the underaide
of the Bpeclul 4-way pisoe etteched to the side of the Tilter.

(111} Unscrew und remove, from the apscisl 4-way jpiace
&b 0pe unlt, ths TwWe Rop-return valves und oruclford 4-viay
plece; ansorew and remove the epeolel 4-way plece from tha
Iilter.

{iv]) Discennect the outlet pipe &% the filter and remove
the two holts atteching the filter to the bracket on the
futaloge strut BH.

Hendpump

5. Bemoyel.: - (1) Disconnect the outlet and inlet
pipea in the upper part of the ossing and then the outlet
plpe at the bottom of the cssiomg; & hose end funnel should be
held in resdipess to convey the fluld inte & suiteble
recepiacie.

{il} Slecken off the bolt clemping the hepdle to toe
pump-operiting sheit and remove the hundle,

(414} Support the pump casing snd remeve the bolis
attaching 1% to the bruckets on fuselsge struto EF, EH and
FCH; remove the pump ceoing.

Control box
53 Pﬁ?ﬁ- = (4] Upsoupls the twe commecotiog rods
Irom th..e T KORTs

FiSafi6



(L) Diseonnsot the aix pipos entering the rear face
of the sontrel box; & home and Funnel should be held in
resdinsas to aonvey any Ifluid imto a suitebles recertsols,

(111] Esmove the four bolts mttachlng the oontrel box
te its bracket when the comtrol bor may be renoved dogmwerds,

‘Selpotor gear

5a. Bpmpyal. - (i) Disconneet the oommsoting rods
t0 the oontrol bix and the ocables opersting the cateh and
latoh gearn; remove tho inatruction plate by removing threae
sarews.

(44] Remove the two boltas attaching thes salector gesr
mounting brackst to fuselage atrut COF,

{iii) Aewove the threes bolts swtaching the salesctor
i;lr spindle to the mounting bracket; tha outer portion ef
e bracket will then drop away end thl melactor gear mmy be
recoved.
Jocks

58, « = (i) Dimgonneot the two pipes st the
jeok ené drain off the fluid into & suliieble receptsole.

(11 Disconnect the jeck at emch end.

PHEIMATIC SYSTEM
011 reservolr

B8, BHeuovgle = (1) Detach the r air pipe and
drein the ressrvoir (Bee Seat.3, p.rl.-.“!.

(#1) On the resr face of the fireproof bulkhesd, removs
tha four nuts wnd weshere ettaching the U=bolts and than with-
draw the U=bolte from the front faoe of ths Lireproof bulkhesd.

{111} Memove thm reservoir and the block oo whigh it
im mounted.

7. Inpptsllstion. = The instellstion procedure im the
reverse of that given for removal but inatend of draining the
regarvolir 1t should be filled sa desoribed in Seot.d, poare.53.
01 trap

i1, 58 m%. = (1) Drain the oil trap as desoribed
in Seot.3, pere.5l and detech the two air pipes,

{11] With & C-spanner, unsorsw sod remove the top half
of tha traps

(15i) Sluoken off the bolt cloaing the supporting
braokat and withdraw the trap downwards.

Alr pylinder

E¥. Hemowgl. = Sgu Seot.3, parn.55,



Alr filter
60, Hemoval., = Saf Sect.d; pars.h?.
Brake relay valve

6l. Hampwgl. = (1) Detach the four air pipss and
unoouple the aonnecting rad €0 the rudder bar &t ths relay
valve laver.

lii) FRemowe the moulded sover by pulling it off sgainst
ita retaining spring olipa,

{1i1) Remows the small apring olip from ths eylindrioal
fitting oonnenting the bowden innsr oabls %o the apsrating
ochein.

(fv] Raiss the oabla connsctor by depressing the brake
lever on the spads srii of tha control column, hold the
connsotor in tha reised position, relesss the breXs laver
and slide the cable and ball end out of the conmeotor; replace
the spring olip on the connesotors

[*) Slacken the looknut end remove the bush whigh
providea the adjustment for length of the bowden cable apd
i8 morewed into the frame of the relay velve; withdraw the
bowden ocuble.

{vi) Remove the four bolts atteching the relay velve
to the bracket when the valve may be reomoved.

Bes Instsllotion. — The inetellstion progssdurs is
ths ravaras of that given for removal but cars should be
talkan that the oylinders project Iorward E&d o port end that
the atarboard cylindsr is approximately 10¥ to port of o
fore-enfd-alt lige; the atiachment bolts will than bBeours the
valve in ita oorrect poaliion.
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SECTION 5
ELECTRICAL INSTALLATION

INTRODDCTION

I The diagrams iseued with this Section are provided to
ansigt in following the various slactrloal servicea. The oireuits
have been numbersd in acecordance with the fuse position, For
example, the first fuse in the S-way box im in the reflector gun
sight alrouit, this oircuit has therefore been numbered 1. The
various terminal blocks have also been numbered with the prefix
T.B., and where the same terminal blook ocours on ahe or more
diagrams, it bears the sames number.

2. Alternntive eirouits are ahown in fige. 4,5 and 12, The
dotted clrouits i1llustrete the manner in which some existing
seroplanss may be wired, while ths full-line airouits 1llustrate
how future earoplaned will be wired. In fig.5 two typea of
underoarriage indlcator are ghown. To shange over from omne to
the other, all that ip necessary ia to connect the esble from
the numbered terminel of the old type indisator to the corres-
ponding lettered termingl of the new type of indicater.

3. Heferring to fig.4, the dotted oircuit refers to asro-
planes wired for .42 oine oamera gun, while the full-line
gireuit 1lluatrates asroplenes wired for C,.42B ocine camers gun,
An exsminetion of fig.4 will shéw tha manner in which the two
eiroults differ, I & septocel 7 cable is used,in which one of
the cores ie brown, this sore must bs connastad to the terminal
to which the alate-gored eable Lo shown connsgted,.

4, Two dimmer swliches type D ars shown on fig.l2., The old
type D 18 now obeoleis mnd will be replaced in future by the new

e D, It should be noted that both old and now type D dimmer
switches bear Lhe same Stores Ref., number., The manner in which
the new type of dimmer gwitch may be sdapted to the exinting
wiring is shown in the illusiration,

Sa The lpoation diegram, fig,l, shows the physleal position
of all the terminel blocks, and some of the remaining electiricel
egu ipment. The schemntic diegram shows at & glance the source
of wupply for the wvariecus services. For example, It will be
sean that the landing lamps are connected directly across the
acoumuleator, wheress the navigmtion lamps are connected soross
the generator positive and negetive, Tha generetor contrals
oircuit, Tig.3, illustrates how the main terminal blocks are
conneosted baok to the gensrator or the agcumilator as the case
mey he. The remaining circuits are self explanatory.

F.5. /2
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Indicater type
C. 4356 CA4845 B

1 CUMN
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] PULN,
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SUR

9

[4] SDR

i 5 DM
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[ 5 PR

4
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ENGINE INMSTALLATION

Engine

. 4+ The asroplane is powored with a Merlin IT or IIT engine;
:l'au: full particulars of the engine coneizuction snd metholds of
operation refersnce should bs made to A.F.15208, Vel,I. 'The

engine is mapercharged, and coolasd by ethylens sl;r,'anl ite twelve
eylinders being rangsd. in two G-gylinder mono-blecks ast ot 60°

It.o:mrpmﬂux_. Roduction gearing is employsd in the drive to

the alrscrer, which may -be cither o fived-pitoh woodsn airsorew
or & variable-piteh metal sirscrew, provided with a two—piteh or
cohtral, The exheust menifolde in ssrly sercplanes
worn of HEdnay typs, but later asroplanss are fittad with sjooter
type exhaust mamifolds as ashown in the photographa in this volims,
Boogt prespure control i sutomatis but, in conditiony of amsrgmney,
tho antomatic control may bo cut-gut to obtain mesimum permissible
boost presmirs. The cerburation systen employs an automatie
mixture control snd an automstis tso-stage enrichment dovics, tha

- -former worksd by air intaks pressures, end the latter by boort
1 ooopeessure; the encichmant deviee 1 prowvided as a safely messurv to
‘. angure that the mixture strengbh will be suitably entished at large

throttle openingn. The dgnition timing le intsrcomnsotsd with
Ahs mamunl throttle control lover.

2. An adr compresscr ia drivem from the rear and of the
starboard camshaft whilet an angine—spesd indicptor is driven from:
the rear and of ths port camshaft. An elsctrical generator ia
mrunted on the port =ide of the crankcase and an elootris
motor 'is mountsd wertically on the raght-bhand lower side of tha
wheslcesa; & hand turning gear, with an oporating hanmdls on sech
slde'of the engivs, is ancorporated with the goar tradn for the
eloctido starting motor. A dunl gear-typs fusl pump is driven
in tandom from the left-hand side of the wheelcase whilat an oil
pump for operating the hydraulie aystes is moumted at the bass of
the orankcase. On latsr serxoplancs the suction for the suotion-
opsrated instruments on the instrument-flying parml is obtained
from a vaowm punp mounted on the lower facs of the reduction gear
casing. Gauges are Fitted in ths ocockpit to show engine speed,
boost pressure, oll pressure snd temperature, ocolant tamperaturs
and fusl pump presmITe.

Fusl mysten

3. The fuel system (mee fig.l and ths relevant illustration
in Sect.2] is arranged so that the fuel is mormally drswn by the
dual engine-driven pumps in approximately ogual quantities from
F.5./5



sach main fus]l tank in the centre section, a reserve tank being
fitted in the fuseloge immediatsly in fromt of the pilot's instrumsnt
panal; this lattar tank also provides a supply for the engine primer
pump, The supoly from the main tanks or from the reserve tank is
gevornad by a three-way cock remotaly controlled from the cookpdt; a
fusl filter in fitted between the thres-way cock and the sngine.

4. «— Each msin fuel tank is of approximataly
rectangular form fig.2) and is constructed from sheet alundrdum;
four sttachment feet are boltad to the tark shell. The top surface
is strengthonod by small swagnd troughs which accommdate the eight
specially-housed Simmmds muts for the attschment of the uppsr saro—
folil surface, seven similar muts being also imcoTrporated in the tamk
lower surface for the attachment of the lowsr aerofoll murfasce.
Within the tank there are two longitudinal baffles and thres trans-
warss bafflss, two tunmels being fittsd betwesn the inboard and
outboard gides for the passage of the cemtre section inter-girder
bracing tubes (pes Sect.S, Chap.2).

6. The sorewed filler cap, situsted in the upper front cutbosyd
cornar of the tank, is fittad with an internally—secured chain and
is deeply slottad to facilitats its removal. Access to the filler
cap ia obtained thxough a door in the comtre section upper tank cover
to avoid loass, the door is attached internally to the door frame
langth of balloon ecord. The outlet comection is situsted in
aas the inboard lower odge of the tank, the vernt commestion
front face near the upper sdge of the tark and towards

i
)
Ek

E

inboard Two los are provided for inapsction of
interior of the tark, ono in the outboard face towards the rear,
one in side towerds the front, A flush-typs slectrical
AP 1275, Vel.l) is situatad in a recess in
r rear edge of the tank,
inm

§ o EpREE
i

seEg
fishs
E
g
Eg

is housed betwsen the centre section inmer
Sect.b, Chap.2) and is carried by four
two on each girder upper boom. Each of thase brackstas
t ovar which a ecircular rubber pad
actunl seating for the tank foot.
position over the upper end of the
placed on ths upper side of the
the pads are of such a thickness that the spigot does
thicknasa. A washar is placed on

g
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;

;
;
i
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g
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Te =~ The ressrve fusl tark is of
sami-circular form fig.3) and is constructed from shest Al e vome
the tank is fitted intermally with ono longitudimal baffls in the
centre of which there is a large approximately-rectangular flangea
i A channsl-section bearer, lightened with flanged holes, is
fitted ot esch erd morcos the bottom of the terk; the four tank
fool ars Bolted sxternslly to those cross bearers. The front
tank feet are mounted on fuselage oross strut AL and the rvear feet

3



near the front end and alightly %o bosrd, is fitted with an
retaiving chath

alightly to the front, whilst the vent plps commeotion ia
ths undorside near the osntre of the port side sdge. A
pipe connection i sitostsd in the rear fece of the tark paar the
top and & flush-type electricsl Ml contents guiige LuA.P.E:,
Vol.T) ia situatod im a pockst in the: upper rear edge of the
plightly to etarhoard.

5. [Puel contents gmuges.- The alectrical fuel contents gmupe
fitted to sach fusl tank ip of the floxt and potentiometer type;
e palactor switch, in conjunction with a metsr, both fitted on the
starbosrd side of the instrument panel, snablesthe contants of any
tank %o bo dotermined’ at will. A wiring disgram for the fusl
contents gauges is illusirated in Sect.5.

10,  Fipe-lines.- 4 two-mwmy cock ie Fitted st sach tank outlet
cormection, the cocks heing mormlly locked in the "opsr” position
axcept in mhmcinl#irmtmuum-huthm;m.

Tha two main tark mhhmmmwll‘-ﬁmﬂmam
roturn valve on sach sida, the valves bolng fitted to
ﬂnﬂ:h:unat- hth-omrqhq‘twnrﬂlnltﬂ.hﬁnufg

From the third arm of the T-pisce, -pimutabnuﬂuthrm

fual oankntﬂ.ahiu mumdonihnprtlumlnmmn.im-ﬂur
joint B, The supply pips frow ihe reserye tamk is lesd to the
opposite comnection on the cock, the sock bedirng remcisly-controlled
by a handle rounted on the port side of the fuselage, in the angle
botween strute CF and CF1. From the thres-way cock, a Tlexible
pips runs to the mar face Jf tHe cemtre section front spar web
Iharnitilmpludtnthlm.tmﬂnnofnﬂlm tha T1lthr
is munted on the front face of e spar, the connsction Yrejeoting
through tha spar web.

L. At the topof filter ia the ouflat branch which 48
cormected by a coupler a T-pisce. In early meroplanes, a mon-
return valve is gorewsd !ﬁodn bramoh of the T-pizce and; from the
ron-return valve, a flaxi plpe rums directly to arother T-pdess
conmecied by a couplsr to the oarturettor. In later asroplaves,
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the mon-return valve and this latter pipe are rot fitted, one bramch
of sach T-piecs being blanked off. Prom the other branch of the
T—piece on the filter, a flexible pipe runs to the inlet commection
of thse engina fuel pump and, from tha cutlet comnection of the fusl
pump, ancther flexible pips runs to the remeindng braneh of the
T-piece on the carburettor; in later seroplanes, this latter pipe-
1ine includes a pressurs-reducing valve from whish a balance pipe
is tsken to the engine air intake. In eerly ssroplenss, the
floxible pipe from the T-piece on the filtar to the T-pisce on the
carburettor, permita a flow undsr gravity from the reserve tamk to
tha carburettor whilst the mon-return velve fitted to the filter
outlst prevents the possibility of the pusmp feeding fuel back intc
the reserve tank when ths engine is rurdng. As the copacity of
sach fuel pump is in sxosmss of the maxdimim demands - of the engims,
a suitable relisf valve is Titted in the dusl pump wnit.

12. TFrom a banje fitting at the priming commsotion on the
regerve tank, a supply pipe runs to the inlet commection of the
marually-operated primer pump which is mounted on a bracket on
fusalage joint C on the starboard sids. The priming delivery
pipe Tuns directly from the punp to the engine primer comection,
from which it is distributed by four mpes to the induction mmifnlda.
The vent plpes of all thres fusl tanks meet at m fitting on the
reserve taok vent pipe commection, whonee o common vent Fips rurs
eft and conneots with = pipe projecting from the rear of the radiator.

13. A fusl pressure gauge, mountsd on the starboard side of
the instrument pansl in the cockpit, is commected by & capillary
tube, in sarly seroplones to the delivery side of the angine pumm
and, in later asroplamss, to the pressirs-reducing valve on the
engine. From a connsetion on the engine induction manifald, a
omall-dismeter tube runs 4o a fuel trap sounted on the yort side
of the front face of the fireproof bulkhsad, whence a similar tubs
continuen to a boopt pressurs gauge on the ptarboard side of the
instrumsnt pansl in the cockpit. All joints in the fuel system
are standard unions locked with wire, except in the case of the vent
pipes whara all the commections are of Tubber hose secured by jubilee
clips bonded with copper strips.

0i1 syetem

14, The lubricetion system of the engine is of the corventional
dry sump type necessitating the uas of an extarnal oil tank, the
engina purpe maintairing the pil in econstant circulation from the
tank, through the engine and back to the tank; an oil cooler, a
viscosity valve ard an oil filter are also included in the ciroudit.
The 01l tank forms part of the port leading sdgs of the centre
ssction [See Seot.6, Chep.2, fig.2) and is attached o the Fromt
apar by msans of two pairs of feel situated along the uppsr and
lower rear edges of the tank; insulation against vibration is
simlar to that ussd with the main fuel tanks in ths centrs section.
At the top and bottom, the tapk shin projects rearwards heyond ths
Tear tank wall; the upper sdes mesta the forward edge of the outer
cover over the port main fusl tank and is screwed to the sover,



whilst the lower sdee engsges with & fairing

f
mifficiemly beyond the tank skin to provide seatings for
edge £111st and the gap fairing batween the ceptrs ssction
port outer plune. The tark when Filied contsins TF gallons of oll,
lsaving 3 pnlions alr space. in oil pooler of increansd cooling
aroa and a differsnily-gradusted viscosity valve are fitted when
ths asreplane is equipped for tropiosl ues.

18. 041 texk.- The tark (gee fig.5) is constructed from
furslumin nheet to the profile of the cenize sectiom lepding edpe

at ites point of attachmert. Two bafflea are fitted within the
tank patallel to the cemirs lins of the seroplane. The outboard
baffls has soven Tlanged holea spproximataly ovenly spacsd; the
inboprd baffle has two oval-shapad holes, placed spproximetely ons-
thisd of the depth of the tank from the top, and is drilled along
the botiom edge with thirteen holes of mmll diamster. The snclosed
portion betwen the inboard baffle and the irboard end of ths tank
aote whon nsctssary of & partial-circulation chamber for quick
warming of the oil and is of approximstely b 3 gallons capaeity.

16. The filler neck, situated contrally in the inbosrd wall,
is fittad with a screwed cap which is retained speinet logs by a
short langth of chain attached to an internal C-spring; on sarly
asroplanes, the filler cap has a deep slot to facilitate its Ditting
and romoval but, in loter peroplunes, B lupped filler cap is provided.
Accesz to the filler cap is obiained through a door in the port lesd-
ing edge Tillel betwesn the centre seciion and the fuselage; the
door is attachad with four fastaners and, L8 a precsution against
ite loms, it is seoured internally with a length of balloon gord.
The oil inlst and cutlet conpsotions are mituated in the inboard
wall of the tark, the former ot the top; internally, the inlst
commotion is exterded forward by a ghort tube with a flaved snd,
whilat the outlet connsctdon is comtimed by a plain tubs pointing
dowrmvards. The oil inlet commecticn is imcorporated witih tha
filler nock in an oval-shaped plats which may be removed for clesaring
and inmpaction of the inmtarior of the tank; for the same purposs,
& oiroular handhole is provided in the cutboard wall. The vent
ppe connsotion im moar the top of ths rear wall aboutl halfemy
along the length of the tank, and below it, im the botton rear odpgo
of the tanir, a drainags commpction is fitted; the drainags commection
incorporates a scrow coock.

17, Gil cooley.- This cooler is of box form, and is housed
between the two halves of the coolant rediator; the top is
conginuoted af sheot brase whilet the bottom portlon, compriming
longitudine) sides and bess, is consiructed of cupro-micksl.
Baffles (also of cupro-nicksl) are so arranged as to divide the
cooler into two lonzitudinal chambers and to sub-divide each chamber
imto three tlerea gallsries, Forte in the altermste ends of the
morizontal baffles provide meana of intsr-gallsry communication,
inter—chanbar commnicsting porte bedng provided at the fromt énd
of the longitudinal vertical baffle in the botitom gallery.
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18, The oil inlet and ocutlet branches &re mountsd at tha top of
the coolar, the inlat branch commorieating with the starboard and “he
gutlet branch communicating with the port longitudinel chomber. In
gach gallsry is houssd a bank of honeyeomsh radiotor tubsa aroumd
which the oil flows, the inlet oil flowing forward along the sterbonrd
top gallery, aft along the centro gallery and then ZFormard smain
along the starboard bottom gallery. At the formerd end of the .
starboard bottom gmllery, the oil paeses into the port botiom pallery
from which, in a reverse aequsnce of flow direction, it is led to the
oil outlst at the rear of the yort top gallery. A drain plug, with
ite mounting commmdcating with both port smd starboard bottom
galleries, projects through the inter-comminicating chemnal at the
tottom of the eoolant radiator (ses para.i5l.

19. Viacosiiy valve.- This valve [mee Tigp.6) comprises n
cylindrical casting ) in which are thres chambors (H], (L) and [E],

the chamber (B) being provided with inlet and cutlet branches, the
chapber (L] with an inlet branch, ppd the chamber (H) with an outlet
branch. Batwesn chambors (L) and (B) 1s a spring-loaded by-pass
valva, and betwesn chambers (L) end (H) is & valve of complex design,
the cporation of which irs entirely depemdent on the dsgres of viscosity
of the ciroulating oil.

20+ 0iY from ihe sngine sntars the chambar (H) and aczording to
ite degree of viscowmity passes through the appropriste valve edither
into the chambor (E) and thonce to the oil tark, or imto ths
chamber (L) and themcs to the oil cocler, The oil from the cooler
pasges directly through the chamber (E) back to the oil tank, .

2l. A portion of ths oil fyom the engine passes from chamber (H)
throngh & soall filter (§) and thense throtiph a small orifice in the
plate (J) imte the imterior of the bellows [0}.  The oil then
passen through o munber of smalli-bore passspss (M) dnoto the anmilar
opace in the end of the valve, whenoe it passes through the
sommivd cating nassags [P] ints ths chamber (B} [which ia approximataly
at atmoepheric pressure}! snd thepoe to the oil tank,

22, Whem the oil is 00ld andfor viscid, it passss through the
orifive in the plate (J] but does mot resdily pmes through the
emall-bore passagee (M), thereby sutomdtically sstiing up & prossure
within the bellows. Whem this pressure, in conjunction with thot
axerted by the spring (B), oxeseds the pressure exerted by ths
(D], the by-pesa valve (A} is 1ifted from its ssating and the oil ia
br—pameed to the ienk without pasging through the cocler,

#3. When the oil has dropped below the reguired degree of
viscopity, the free flow through the small-bore passsges pravents
the bullding up of anmy pressure within the bellows, with the remult
thet the velve (K) is lifted from its seating ang tho odl flows into
alwaber (L) and thencs to the oil cooler. From the ecoler, the .
oil passes into ona side of chamber (E) snd out through the other
wide to the pll tapk.

24, Dum tg the o} s of vigoosity being recessarily gradus]
the AGtion OF Ghs valve (] t% eraial.  THS 1and OF th faaire )

iv regulated wnd sat so that ths oil Frow the engine is mutematdisally
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by—pasaed to the tank or directsd through the cocler. Should
failurs cocur of any part of valwe (K], oil io sutomstically dirmated
through the cooler.

25. M1 filter,- This filtor {meo fiz.7) iz mountad on the
front face and to the starboard side of the fireproof bulkhsad.
The oylindrical filter body has an upper branch for the inlat and
a lower branch for the outist conrections, a drain plug bednj
incorporated at ite lower end; two locating shoulders ars provided
to recolive the securing eap. A gauso—eoversd filter element is
retained within the body by a retaining spring, a sealing cap
and & securing cap fitted with an adjusting sovew.

26, Pipo=linsa.=~ :ng oil system instaliatien is showm in
rig.4 and s disgramatic arrangemont 1s given in Seet.3. From the
outlst sommsction on tha inbeard wall of ths Ltank, a pdps in taken
ihrough a gland in a small bulkhsad fitted in the port leading edge
£i1Tlet to the upper inlst connection of the oll filter, mmumted on
the front face of the [irsprosf bulkhead on the starbosrd side;
{rom the lower connection on the filter a flexibls pipa runs o
the inlet camestion of the engine ofl pump, From the sngine
outlet vonrection, a small flexible pips connsota with a pipe lsading
to o double-endad union fitted dn the freproof bulkhead on the
port sids just above the centre sscilion spar, From the rear face
of tho fireproof tulkhesd, a pipe i8 taken along the port side of
ths fuselage to the vidcosity valwe mounted on fuselage etrut Filj
the pipe is pupportsd on fusslage sids struta AD end CP,

27, Wnon the oil ie of high viscosity, the viscosity walve
by=panses the oil back to the oil tank thus short<sirsuiting ths
oil gooler; the oil cooler im insorporated in the centre of the
rediator bonratn the fuselzpe and in comnected 1o the viscosity
valve by two short pipes. Whon tho oil has reached a muitable
vigssogity, the valve causes the oil to flow through the oll eooler
before returning to the oil tank, From the viscouity valve,
the oil im retwrnod to the odl tank through two lengths of pipe
joined togsther by a wndom fitted in the Fireproof bullhesd.
From the visoosity valve to the bulldiesd, the return pipe is
carrisd in tha aswe suppord brackets as the dalivery pips; tha
rotum pive from the front fage of the fireproof bulkbead is
Joinsd, through s glsnd in the port lesding—sdge bulkdisad, to the
inlet comnsciion of the oil tank,

28, From the vent ponnsction in the upmer edge of the oil
tank, n vent pipe is teken through s gland in the port leading-
pipe bulkhesd and continues dlong the front side of the contre sscticn
front apar to the crsnkosse bresther on the starboard pide of the
enjgine, The vent pipe is in four sectiona joinad by means of
rubbar hose carmections secured with jubllse clips; a T-tilece is
incorporatad betweon the two séctions nodrest the enfine to provide
a eommeotion for the wacuum pump instaliation (ssa Ssot.10)], The
¢il gressurs gauge on the starboard =ide of the instrument panel
in joined by a capillary tubs to a banje fitving on the mmgine,
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whilet o gimilar tube commscta the thersomstsr bottls on the sngine
with the oil teaporature gauge, situated on the instrument parel
berpeath the oll pressure gauge.

Cooling systeam

£3. The angine is ccoled with sthylems glycol which is passsd
around the cooling system (sse f1z.B) by means of s cemtrifugal
pump driven from the bass of the engine wheelomss.  Prow the
engine, the coolant is pamsed through two outlets to the header
tank mounted on the fromt face cf the fireproof bulkhead, and
thanos af't to the radiator situated bemasth ths fuselage, whence
it is pacoed forward to the single inlet commection on the sngine
PURT. The cocoling system incorporatss a tharmistat which by-
passes the ratiator when the coolant tesperaturs is low. Tha
quantity of cooling air pavsing through the radiator may bo
controlled from the cockpit by a flap fitted %o the radintor
fairing. For tropical use, & rediator with froreased cocoling
aren 1p fitted,

50, Header tapk.-  This tank, comgtructsd from sheet brass
ta the shaps shown in flg.9, ia earrisd on two bracketas om the
front face of ths fireproof bulkhead with a oingle bolt through sach
of «he four tank fest. Pubber packings are inlerposed between

tark feot and the brackats, and between ths braockets sand the
bolt hsada io provide lpsulation aminst vibratiom.

31, Two bafflas are fitted ecross the tapk in line with the
centre lipe of the aeroplane and sxterd from the botism of the
tark up 1o ths pormal lavel of tha coolant; the baffles are
provided with pix flanged holes of varring diametar. The heated
coolant from the engine is passed into tha tark through two inlet
connections tivetsd through flangsd spoola into the front facs of
the tank; the cordeal sump is Bolted into the bottom purface of
ths tanlk and itself provides the outlet pormection. The pipas
forming tha inlet eonrmctioms are comtinued intermally to the
sentre of the tank where they are bent %0 run upwards towards the
top; mnear the top they are bent outwards and their upper sides
rivated to the top surfacs, £ slightly ameller-soctionsd pipe
im braszed ints gach inlet pdpe whare it is bont upwards, the
smaller pipsas projscting downwards inio tha top of the tank sumyp,

2. The tapk is mormally only filled to half 4ts total
volume, L.p. 4 gallons. ‘When the coolant is cold it flows
through tho smaller-sectioned pipes into the sump and out through
ths connaction at the hottom, thus mixips with the mimdmm of cold
coolant and providing rapid warming-up of ths enzins; urdsr
cruising conditiona, tha same dirsction of flow obtains. Undsr
Algh-rower runming, the rats of flow is ipcreased and a gertain
amount of stean is gensrated; in conssquence, the steam find mome
of the coolant)passes up the vartical Pipan and in ppreyed from
their upper ends into the coldsr coolamt on tha outor sides of the
batfles, Thus the ateam s separated from the liquid voolsnt and
condanssd by the colder coolant outsida the baffles: the hot
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-coolant which hag jassed up the pipes is thereby mixed with the colder
coolant and, Graining through the holes in the beffles, pessse into
the pump n.n.ﬂ put at the outlet comnection.

33, The filler meck, fitted with a screwsd filler cap and
retaining chein, is sitwated in the starboard side of Lhe lank;
necoss to the filler cap is obtained through the forward and lower
of the two doors in ‘the top rear eowling pansl on the starboard sida.
A vent pipo, connected inte the tank through s reliaf wvelve aitunated
approximately in the centre of the uppsr surface of tho tank, is taken
down the ineide of the engina cowling on the starboard side to vent
diroatly 1o tha atmssphers through o rubber commestion in the top
front corper of the starbosrd intermsdiate side pansl of the angine
cowling. In the front face of the tarnk smd between the two commect-
ions for ths retwrm pipes from the angine, a comnmection for a
thermeeter botile ie riveted to the tark, & capillery tube being
talken from the bottls to tho motar on the starboard sido of tho
inatrument panol.

3. Radiator.- Ths combinsd coolant radimtor and oil cooler
[zeo fig.B) is suspended bemeath the fugelsge just aft of the cemire
soction rear spay; at ths front it is bolted to bracketa on the
roar faco of the reor spar lower hnom snd at the rear io brackets
on tha radiator suprort tubes which are fitited between fuselape
Joints B nnd the lower boom of the centre section roar spar. To
protect the rediator from excessive vibratlon, thick rubber liners
are inserted in tho attachment bolt housings; the housings are
Bolted 4o tha attachment brackets which mre riveted 1o the radistor
ahell at each end of each outboard side. The oil coolsr in
accommdnted botween the two halvea of the radiator honpeycomb,
baing held ip position by two chanpels on the upper surface which
arn bolted to smell chamnalas on each half of the radiator.

35. Tha coolant entors the radistor throuph & cona—ghaped
inlet branch fitted to the top surface of the upper half-honeycomb;
the inlet branch is fitted intermally with twe vansa to spread the
flow of the coolant. after passing down through the wppar half-
hopeyoomb, the: coolsnt is taken across the botiom of the radistor
bansath the il cocler and comtinuss up through the starboard half-
hopeycomh Lo the cutlet connection; the outlet econmection is of
gimilar copstruciion to the inlet comrection, lsas the flow vnros.
A baffles is Titted acroon esch half-honeycomb in line with the
eentre line of the esroplens and imedistely bepeath the centre
Line of tho inlet and' cutlet branches. a deadn plug 1a fitted
into the urdsrsirfacs of the rodiator bemesth the oil cooler,

Just in fropt of the drein plup for the oil sonler.

36. Hedistor flap coptrol.= The redistor is enclossd in a
tummal-type faiTing bensalh the fuselage, the quantity of adr
paaming through the radistor being controlied by a flap, hingd
along ita fromt odge, which forms the rear part of the fairing
urdersurface. The flap is oparated by twe rods (ges Fig.10),
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the upper snda of which ero adjustsbls and attachod to levers
mounted on each end of a countershoft. The countershaft is
supported at each end by & bearing, just irboard of the lewers,
secured to the lower lomgeron FH, port and starboard; at its ort
ond, the countershaft ecarries urother lever, tho urper ond of shich
is connecied by a tube of fixed length to ths lower end of the
control hand lever mounted in the coalpit. The control land
lever is mounted on tho port aide of the pilot's sest betsoon
quadrant plates bracketed to fuselope cross strut FC.PC ond i
supported by n atay tubs from port joint P.  The hand lewver mny
be sat in any one of nine positions by depressing o knob st the
top of the handle, moving the nandle to the reguired position and
relepsing the kmob; the kmob is spring-loaded inlernslly and
apsrates o cateh pin engaping with the motohes in the quedrant
plates.

J7.  Just inboard of the port bearing, the countershoft carries
& small lever, the upper end of which is cormected throush n bowden
cabls with a flap position indicator mounted om port strut CF1; tLhe
indicator is calibrated to show "&ag‘rnou of flap mverant"

38,  Pipe-lines.- The outlet pipe from the header tank summp
[mee fpz.B) runs to starboard ard then down olmost to the boitom
of the firsproaf bulkhead, whems it ia joinad o another Jangih of
pipe which passes rearwerds through a gland in the bulkhend; the
pips contimies along the starboard side of the fuselage benosth
the plans-to-fusalage fairing fillet and is clipped to fuselage side
gtrut CF. Juat oft of Joint ¥, the pipe ia joined to a ohort length
of pipe the aft and of which is coupled 1o the thermsbat bracketsd
to fuselage side atrut F2.H. Two pipes nun from the thermosiat,
ona continuing aft and then forwards to the starboard inlst bransh
to tha radiitor and the other paseing across the fuselnss to the
return plpo from the radiator, The former pipe is in tro pattn
coupled topether at its aft extremity and is elipped to fuselape
cross strut HH between ihe coupling amd the radiator, widlst the
latter pips ie coupled to a T-joint in the Peturn pipe from the
radiator.

59. Prom the porl branch commection on the radiator, the return
nipe-line is taken along the centre line of the seroplons, through
a gland in the web of tha cenirs seotion raar spar, to a clipon
fusslage cross atrut IR and then to port throuph a giand in the web
of the centrs section front apar. A separate length of [mira i=
vged betwsen the spars end through the front spar, the Jodnts in
the pipe-line bheins adjscent to each apar: o vant plus in fitted
batwesn the elip on Tuselage croas strut 0D and the front jeint.
From the joint juet in fromt of the contre section front spar, &
short langth of pipe connocta dirsotly with the sentrifugnl pionp
on the engine. After the coolant has besn pumped around the
engine, it ie roturned through two parallsl pipos ints thes front
face of the header tark, £11 pipe eonnectione in- the eooling
gystan are made by rubber hoss secured with Jjubilee olips, each
connaotion being alectrically bondad.
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40. The tharmootat zervans to decroass the time taken an warming-
up hs enmee by réturning the ecolant through the by—pass dirsctly
book to tho anming urtdl such time as the coolant has-reached a
tosmerature recessitating the use of the radiator; it also prevents
soyitation In the angins panp dus to increased flow repistance of
the radintor when the coolant is cold.

Irnition system

41, The diapram of ihe ignition system [ase Fig.11] shows the
soprectiong betwesn the main mapmetor, the starting magmeto and the
sontrol switchen; for the apiraticn of the sysatem and the connections
batresn the mapmetos anfl the distributors, reference should be made
10 .. 15908, Vol.l. Tha atnrting sagmets is mounted on the
storboard anrine muntine strut X2.

Engine conirols

4%, Tuotils und misture contagle.—  Thase engime sontrole
{g4e Tig.12] are mounted on the port top longeron CE, close to the
t=lot's 1aft hared. The longer (inkoard] lsvey 4= ths thmottle
eomtro) and the shorter the mixture comtrol; the levers are mved

£ snrd to "open' the throttle and to wesken the mixcture. Tha
knob on the mixture control lever pmjects in the way of the throttle
contrel lever to ensure that the mixture control is pulled bask to
HICH on slosing the throttls, thus preventing the mixture from being
excogsively moskened ai small throttle openings.

43. The two levers dre mountsd outbosard of the longeron on
concentric spindlea, «nd are reiained in any required position by
tightening a series of friction discs mounted orn the outer spindle.
Ths gpirdlas projeet inboard below the lonpercn, the inner being
fitted with a krurloc cap whilst the outer carriss & amall whesl
Juat behind the krurled cap. By turning the kmurled cap, tha
friotion on the mxture control lsver may ba adjusted, the whaal
providins a similes sadjustesnt for the throttle control lever.

44, Below tho spindles, & small box conmtainsg a moro-aswiteh
unit for the wpiercarriage warning btuzzer, the switch boing operated
by a oom plate piveting obout o pin at the lower rear ocorner of the
bod; this cam plote is notusted by a Toller munted on the bolt
attaching the throttle control rod fork-and to the throttle lever.

#5. The two eontmol levers project upsard through s plate
munted on the decking shelf; edjustible stops are fitted at the
forward erds of tho patho of travel of tho levers. Finmed o the
lowor and of aach control lever i o fo=k-end into whieon im serewed
the ard of o flexible push-pull member operating in A conduit; the
conduit suns forsand and dowmwards along tho port wide of the fusslage
structura, passes through a pland in the fireproof bulkhsnd and is
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then anchored to o bracket on the front face of the firsproof
bulkhoad. A rod, attached to the flexible mecber, smerges from
the conduit at its snchorsge snd is connscted to ita appropriats
lever on the engine by moans of a fork-end and pin.

46. aptomatio booot contrgl.- An automatic boost control ia
provided to madntain s constant boost pressure without continual
mamdpulation of the throttls control., In conditions of emergency,
the boost comtrol cut—cut may be used Lo rendsr the awtomatic booat
control virtually inoperative, thus enebling the throttle to be
fully opsnad by the cockpit control laver at any altituds; thas
cut=out coentrol is located on the port side of the instrument pamel,
A boost gauge, comnectad with the induetion menifeld, is mounted on
the starboard side of the instrument pansl.

Adrsorow controlas

47. Two—pitch control.-, The control lever is fitted on the
mide of the declking just above the throttle and mixturs controls,
Talsflax conduit and cable being used betwsen the lever and the rolisf
valve unit incorporated on the starboard side of the engine orsnkcase.
From ths lsver, ths conduit mms dowmwards and forwards throurh o
glanf in the fireproof bulkheasd, acrose to starboard and then forward
10 torsinate in a swivel end on engine mounting strut AL, °

48, Constant-gpeed gontrol.- The control s, tem is similar
to that used Tor tha two-pdtah airsersw (2gs para.47) as far as
the front face of the firsproof bulkhead. From the bulkhesd, tha ,
conduit is carried forward along the port side of the engine to the
govarnor unit on the underaside of the engine m:epinoa, the connection
being made by means of a 180°%= wrap box undt,

Hand starting egquipment

43, Two handles are stowed in the whoel recess bensath
the centre section Bsct,8, Chap.l, fig.13), one on each side
wall. In use, ths handles are ongaged with the onds of a countor—
vhafi carried in brackets on the engine mounting struts Xi. &
sprockst at the starboard end of the sountershaft ig connected, by
means of a chain, with a sprookst on the inboard end of a mmall
countershaft mounted on the sterbosrd sngine mounting abrut X¥.
The outboard end of this latter countarshaft carriez a double
aprockst connected, by means of further chaina, to ths starter
sprociet on the engine and to the starting magmeto,

Electricel starting equipmont

50. The wiring ddagram for the electrical starting system is
given in Seot.b, fig.7, the power for the system being supclied
by the accumilator in the seroplane sxcept when an external supuly
is available. The external suuoly plug i= connected with a socket
in the asroplans in which is combined &n isclating switch for



AP.1b Yol

automatically outting cut the seroplans accumilstor; the caver
over the sockets susl be rotated before the glup can be ineserted,
the rotetion operating a switch which inclates the negaiive pole
of tha seroplane scoumdator. The combined zccket mnd jselating
myiteh is mitusted an the starboard lower strut of the enging
mounting, and is sccessible through a door in the engine cowling
{goe fig.13); 4 hook i provided on the deor for the ettechment
of the lanyard of the ground cable. Whon the power cupply hsa
boen connected, ths ongine mey be turned by depresving & pressbutton
gwiteh, citunted on the pori slde of tho dnotrument panel;

this mwitch cperai=s n relay owitch, mounted zdjacont to the
extornal supply socket, which in turn oporsiss an elegtrical
starting motor sounted oo the starbonrd side of the engine mheal
anse.
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